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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an execution of 
unnecessary heat insulating operation to inhibit useless fuel 
consumption. 

SOLUTION: Freezing of water inside fuel cell stacks 20 is 
predicted from atmospheric temperature T2 (S120-S140) while 
halting driving of an electric vehicle, and the predicted result is 
transmitted to a communication terminal apparatus 60 remote 
from the electric vehicle 10 through data communication 
(S150). A user of the communication terminal apparatus 60 
sees the predicted result sent from the communication terminal 
apparatus 60 on a display unit 80 (S210) and determines 
whether a heat insulation operation is necessary or not based 
on the predicted result. The user transmits the determined 
result to ECU 40 of the electric vehicle 10 (S230). The ECU 40 
receives the determined result (160) and permits or inhibit to 
execute the heat insulation operation running routine for 
carrying out the heat insulation operation based on the 
determined result (S170, S180). 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 

information acquired with said temperature information acquisition means, 

An information means to report the prediction result by said freezing prediction means to a user, 

A warm-up necessity taking-in means to incorporate the decision result of the necessity of said warm-up by 

said user who received the information by said information means, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on this decision result that it was crowded picking 
Preparation ********** loading equipment. 
[Claim 2] 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

An information means to report the temperature information acquired with said temperature information 
acquisition means to a user, 

A warm-up necessity taking-in means to incorporate the decision result of the necessity of said warm-up by 
said user who received the information by said information means, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on this decision result that it was crowded picking 
Preparation ********** loading equipment. 
[Claim 3] 

It is fuel cell loading equipment according to claim 1 or 2, 

Said warm-up activation means is a configuration which carries out incubation operation of said fuel cell, 
when the fuel cell loading equipment concerned is in a shutdown condition, 

Said temperature information acquisition means is a configuration which acquires said temperature 
information, when the fuel cell loading equipment concerned is in a shutdown condition. 
Fuel cell loading equipment. 
[Claim 4] 

It is fuel cell loading equipment according to claim 3, 

Said information means is the configuration of reporting using the means of communications which 
performs data communication between the communication terminals which are separated from the fuel cell 
loading equipment concerned, 

Said warm-up necessity taking-in means is the configuration of incorporating using said means of 
communications. 
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Fuel cell loading equipment. 
[Claim 5] 

It is fuel cell loading equipment according to claim 3 or 4, 

Said temperature information acquisition means is fuel cell loading equipment constituted by outside-air- 
temperature detection means to detect the outside air temperature of the fuel cell loading equipment 
concerned as said temperature information. 
[Claim 6] 

It is fuel cell loading equipment according to claim 3 to 5, 

Said temperature information acquisition means is fuel cell loading equipment constituted by forecast data 
acquisition means to acquire the forecast data about the minimum air temperature around the fuel cell 
loading equipment concerned as said temperature information. 
[Claim 7] 

It is fuel cell loading equipment according to claim 1 or 2, 

Said warm-up activation means is a configuration which carries out predetermined period continuation 
operation of said fuel cell, when there is a shutdown demand of the fiiel cell loading equipment concerned, 
Said temperature information acquisition means is a configuration which acquires said temperature 
information, when there is a shutdown demand of the fuel cell loading equipment concerned. 
Fuel cell loading equipment. 
[Claim 8] 

It is fuel cell loading equipment according to claim 7, 

Said temperature information acquisition means is fuel cell loading equipment constituted by outside-air- 
temperature detection means to detect the outside air temperature of the fuel cell loading equipment 
concerned as said temperature information. 
[Claim 9] 

It is fuel cell loading equipment given in either of claims 7 or 8, 

Said temperature information acquisition means is fuel cell loading equipment constituted by forecast data 
acquisition means to acquire the forecast data about the minimum air temperature around the fuel cell 
loading equipment concerned as said temperature information. 
[Claim 10] 

It is fuel cell loading equipment according to claim 1 , 

Said freezing prediction means is a configuration which predicts freezing time amount until the water inside 
said fuel cell results in freezing. 
Fuel cell loading equipment. 
[Claim 11] 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 

information acquired with said temperature information acquisition means, 

An information means to report the prediction result by said freezing prediction means to a user 

Preparation ********** loading equipment. 

[Claim 12] 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

An operation schedule information input means to input the information about the scheduled day of next 
operation of the fuel cell loading equipment concerned based on the alter operation from the input unit by 
the user, 

the time check which shows a current date — a means, 

the information inputted by said operation schedule information input means, and said time check — a 
warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the current date shown with a means 
Preparation ********** loading equipment. 
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[Claim 13] 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

An operation schedule information input means to input the information about the period which enables 
activation of said warm-up based on the alter operation from the input unit by the user, 
the time check which shows a current date — a means, 

the information inputted by said operation schedule information input means, and said time check — a 
warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the current date shown with a means 
Preparation ********** loading equipment. 
[Claim 14] 

It is fuel cell loading equipment according to claim 11 to 13, 

Said warm-up activation means is a configuration which carries out incubation operation of said fuel cell, 
when the fuel cell loading equipment concerned is in a shutdown condition, 

Said temperature information acquisition means is a configuration which acquires said temperature 
information, when the fuel cell loading equipment concerned is in a shutdown condition. 
Fuel cell loading equipment. 
[Claim 15] 

It is fuel cell loading equipment according to claim 11 to 13, 

Said warm-up activation means is a configuration which carries out predetermined period continuation 
operation of said fuel cell, when there is a shutdown demand of the fuel cell loading equipment concerned, 
Said temperature information acquisition means is a configuration which acquires said temperature 
information, when there is a shutdown demand of the fuel cell loading equipment concerned. 
Fuel cell loading equipment. 
[Claim 16] 

It is fuel cell loading equipment which carries a fuel cell, 

The incubation operation activation means which carries out incubation operation of said fuel cell when the 
fuel cell loading equipment concerned is in a shutdown condition, 

An incubation operation necessity directions means to output the signal which receives the alter operation of 
the input unit by the user, and directs the necessity of said incubation operation, 

An incubation operation authorization / prohibition means to incorporate the signal from said incubation 
operation necessity directions means, and to permit or forbid incubation operation by said incubation 
operation activation means based on this signal 
Preparation ********** loading equipment. 
[Claim 17] 

Said fuel cell loading equipment is fuel cell loading equipment according to claim 1 to 1 6 which is a mobile. 
[Claim 18] 

It is the fuel cell loading process defined system equipped with the fuel cell loading equipment which carries 
a fuel cell, and the communication terminal in which data communication is possible between these fuel cell 
loading equipment, 
Said fuel cell loading equipment, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 

information acquired with said temperature information acquisition means, 

A transmitting means to transmit the prediction result by said freezing prediction means to said 

communication terminal by data communication 

Preparation, 

Said communication terminal, 

A receiving means to receive said prediction result, 

An information means to report the received this prediction result to a user, 
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A warm-up necessity transmitting means to transmit the decision result of the necessity of said warm-up by 
said user who received the information by said information means to said fuel cell loading equipment by 
data communication 
Preparation, 

Furthermore, said fuel cell loading equipment, 

A warm-up necessity receiving means to receive said decision result sent from said communication 
terminal, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the received this decision result 
Preparation ********** loading process defined system. 
[Claim 19] 

It is the fuel cell loading process defined system equipped with the fuel cell loading equipment which carries 
a fuel cell, and the communication terminal in which data communication is possible between these fuel cell 
loading equipment, 
Said fuel cell loading equipment, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A transmitting means to transmit the temperature information acquired with said temperature information 

acquisition means to said communication terminal by data communication 

Preparation, 

Said communication terminal, 

A receiving means to receive said temperature information, 

An information means to report the received this temperature information to a user, 

A warm-up necessity transmitting means to transmit the decision result of the necessity of said warm-up by 
said user who received the information by said information means to said fuel cell loading equipment by 
data communication 
Preparation, 

Furthermore, said fuel cell loading equipment, 

A warm-up necessity receiving means to receive said decision result sent from said communication 
terminal, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the received this decision result 
Preparation ********** loading process defined system. 
[Claim 20] 

It is a fuel cell loading process defined system according to claim 1 8 or 1 9, 

Said warm-up activation means is a configuration which carries out incubation operation of said fuel cell, 
when the fuel cell loading equipment concerned is in a shutdown condition, 

Said temperature information acquisition means is a configuration which acquires said temperature 
information, when the fuel cell loading equipment concerned is in a shutdown condition. 
Fuel cell loading process defined system. 
[Claim 21] 

It is a fuel cell loading process defined system according to claim 20, 

Said temperature information acquisition means is a fuel cell loading process defined system constituted by 
outside-air-temperature detection means to detect the outside air temperature of the fuel cell loading 
equipment concerned as said temperature information. 
[Claim 22] 

It is a fuel cell loading process defined system according to claim 20, 

Said temperature information acquisition means is a fuel cell loading process defined system constituted by 
forecast data acquisition means to acquire the forecast data about the minimum air temperature around the 
fuel cell loading equipment concerned as said temperature information. 
[Claim 23] 

Said fuel cell loading equipment is a fuel cell loading process defined system according to claim 1 8 to 22 
which is a mobile. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a fuel cell loading process defined system equipped with the fuel cell loading 
equipment and fuel cell loading equipment which carry a fuel cell. 
[Background of the Invention] 
[0002] 

In recent years, the automobile in which a fuel cell is carried is being put in practical use. Generally, in a 
fuel cell, water arises with advance of electrochemical reaction. Moreover, in order to generate the hydrogen 
supplied to a fuel cell, when using a steam-reforming reaction, the steam of the specified quantity will be 
contained in the hydrogen content gas supplied to a fuel cell. Therefore, if the internal temperature of a fuel 
cell becomes 0 degree C or less, the above-mentioned water may be frozen inside a fuel cell. For example, if 
a generation of electrical energy of a fuel cell is stopped when environmental temperature is 0 degree C or 
less, water may be frozen inside a fuel cell. Thus, when the water in a gas passageway was frozen, and the 
frozen water closes a gas passageway and starts a fuel cell next time, supply of gas is barred and 
electrochemical reaction may be in the condition of not going on enough. Therefore, for example by the 
patent reference 1 , when a fbel cell is in a idle state (it is hereafter called "under a fuel cell halt") and outside 
air temperature falls below to a predetermined threshold, incubation operation which operates a fuel cell is 
performed and the technique of preventing freezing is indicated. 
[0003] 

However, in said Prior art, although it is not at the need time, either, if the condition of a fuel cell halt 
continues at a long period of time since incubation operation will be repeated if outside air temperature 
becomes low during a fuel cell halt, incubation operation will be performed. For this reason, the problem of 
consuming a fuel (hydrogen) vainly occurred. 
[0004] 

[Patent reference 1] JP,1 1-214025,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

This invention was made in view of the problem mentioned above, suppresses activation of unnecessary 
incubation operation, and aims at preventing useless fuel consumption. 
[Means for Solving the Problem] 
[0006] 

The configuration shown below was taken as a means for solving a part of technical problem [ at least ] 

mentioned above. 

[0007] 

1 st fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 
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information acquired with said temperature information acquisition means, 

An information means to report the prediction result by said freezing prediction means to a user, 

A warm-up necessity taking-in means to incorporate the decision result of the necessity of said warm-up by 

said user who received the information by said information means, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on this decision result that it was crowded picking 
Preparation ****** is made into the summary. 
[0008] 

According to the fuel cell loading equipment of this configuration, the temperature information in 
connection with outside air temperature is acquired at the predetermined stage after there was a shutdown 
demand of fuel cell loading equipment, freezing of the water inside a fuel cell is predicted from the 
temperature information, and an information means reports the prediction result to a user. Although a user 
judges the necessity of a warm-up based on the reported prediction result, fuel cell loading equipment 
incorporates the decision result with a warm-up necessity taking-in means, is based on the decision result, 
and permits or forbids a warm-up. 
[0009] 

Therefore, only when it judges that a user needs to be warmed up, activation of a warm-up can be enabled. 
For this reason, it can prevent that a fuel (hydrogen) is consumed vainly from it being lost that a warm-up is 
performed at the time of unnecessary. 
[0010] 

2nd fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

An information means to report the temperature information acquired with said temperature information 
acquisition means to a user, 

A warm-up necessity taking-in means to incorporate the decision result of the necessity of said warm-up by 
said user who received the information by said information means, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on this decision result that it was crowded picking 
Preparation ****** is made into the summary. 
[0011] 

According to this 2nd fuel cell loading equipment, the temperature information in connection with outside 
air temperature is acquired at the predetermined stage after there was a shutdown demand of fuel cell 
loading equipment, and an information means reports that temperature information to a user. Although a 
user judges the necessity of a warm-up based on the reported temperature information, fuel cell loading 
equipment incorporates the decision result with a warm-up necessity taking-in means, is based on the 
decision result, and permits or forbids a warm-up. 
[0012] 

Therefore, only when it judges that a user needs to be warmed up, activation of a warm-up can be enabled. 
For this reason, it can prevent that a fuel is consumed vainly from it being lost that a warm-up is performed 
at the time of unnecessary. 
[0013] 

In the 1st [ of said configuration ], or 2nd fuel cell loading equipment, said warm-up activation means is a 
configuration which carries out incubation operation of said fuel cell when the fuel cell loading equipment 
concerned is in a shutdown condition, and said temperature information acquisition means can be 
considered as the configuration which acquires said temperature information, when the fuel cell loading 
equipment concerned is in a shutdown condition. 
[0014] 

According to this configuration, activation can be made possible only when it judges that a user is required 
about incubation operation performed when fuel cell loading equipment is in a shutdown condition. For this 
reason, it can prevent that a fuel is consumed vainly from it being lost that said incubation operation is 
performed at the time of unnecessary. 

http ://www4 . ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 8/ 1 5/2006 



JP,2005-108832,A [DETAILED DESCRIPTION] 



Page 3 of 27 



[0015] 

In the fuel cell loading equipment of a configuration of performing said incubation operation, said 
information means is the configuration of reporting using the means of communications which performs 
data communication between the communication terminals which are separated from the fuel cell loading 
equipment concerned, and said incubation operation necessity taking-in means is good also as a 
configuration which incorporates using said means of communications. 
[0016] 

According to this configuration, from the location distant from fuel cell loading equipment using the 
communication terminal, a user directs the necessity of incubation operation and can aim at saving of fuel 
consumption. 
[0017] 

An outside-air-temperature detection means to detect the outside air temperature of fuel cell loading 
equipment as said temperature information may constitute said temperature information acquisition means. 
[0018] 

According to this configuration, it enables a user to predict freezing of water from outside air temperature, 

or to judge the necessity of incubation operation from outside air temperature. 

[0019] 

Moreover, a forecast data acquisition means to acquire the forecast data about the minimum air temperature 
around the fuel cell loading equipment concerned as said temperature information may constitute said 
temperature information acquisition means. 
[0020] 

According to this configuration, it enables a user to perform prediction from forecast data about the 
minimum air temperature like a weather report, or to judge the necessity of incubation operation from that 
forecast data. 
[0021] 

In the 1st [ of said configuration ], or 2nd fuel cell loading equipment, said warm-up activation means is a 
configuration which carries out predetermined period continuation operation of said fuel cell when there is a 
shutdown demand of the fuel cell loading equipment concerned, and said temperature information 
acquisition means can be considered as the configuration which acquires said temperature information, 
when there is a shutdown demand of the fuel cell loading equipment concerned. 
[0022] 

According to this configuration, activation can be made possible only when it judges that a user is required 
about the warm-up performed when there is a shutdown demand of fiiel cell loading equipment. For this 
reason, it can prevent that a fuel is consumed vainly from it being lost that said warm-up is performed at the 
time of unnecessary. 
[0023] 

Furthermore, in the fuel cell loading equipment of a configuration of performing a warm-up when there is 
said shutdown demand, an outside-air-temperature detection means to detect the outside air temperature of 
fuel cell loading equipment as said temperature information can constitute said temperature information 
acquisition means. Moreover, a forecast data acquisition means to acquire the forecast data about the 
minimum air temperature around the fuel cell loading equipment concerned as said temperature information 
can constitute said temperature information acquisition means. 
[0024] 

In the 1 st fuel cell loading equipment of said configuration, said freezing prediction means can be 
considered as the configuration which predicts freezing time amount until the water inside said fuel cell 
results in freezing. 
[0025] 

According to this configuration, freezing time amount until the water inside a fuel cell results in freezing is 
reported to a user. If a user is before resulting in the freezing time amount, since he can judge [ that it can 
reboot without warming up, and ] fuel cell loading equipment, he can judge necessity of the warm-up 
performed after there was a shutdown demand much more appropriately. 
[0026] 

3rd fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 
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A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 

information acquired with said temperature information acquisition means, 

An information means to report the prediction result by said freezing prediction means to a user 

Preparation ****** is made into the summary. 

[0027] 

According to the fuel cell loading equipment of this configuration, during the shutdown of fuel cell loading 
equipment, freezing of the water inside a fuel cell is predicted from the temperature information in 
connection with outside air temperature, and an information means reports the prediction result to a user, or 
[ therefore, / that a user needs the prediction result of the freezing to a warm-up ] — judging — performing a 
warm-up or canceling **** — etc. — it becomes possible to take a certain treatment. 
[0028] 

4th fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

An operation schedule information input means to input the information about the scheduled day of next 
operation of the fuel cell loading equipment concerned based on the alter operation from the input unit by 
the user, 

the time check which shows a current date ~ a means, 

the information inputted by said operation schedule information input means, and said time check — a 
warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the current date shown with a means 
Preparation ****** i s made into the summary. 
[0029] 

According to the fuel cell loading equipment of this configuration, it can restrict to the time when the 
present date which the user inputted approached the scheduled day of operation next time, and activation of 
a warm-up can be enabled. For this reason, it can prevent that a fuel (hydrogen) is consumed vainly from it 
being lost that a warm-up is performed at the time of unnecessary. 
[0030] 

5th fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

An operation schedule information input means to input the information about the period which enables 
activation of said warm-up based on the alter operation from the input unit by the user, 
the time check which shows a current date — a means, 

the information inputted by said operation schedule information input means, and said time check — a 
warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the current date shown with a means 
Preparation ****** i s made into the summary. 
[0031] 

According to the fuel cell loading equipment of this configuration, it can restrict to the time when the 
present date is contained, and activation of a warm-up can be enabled at the period which enables activation 
of the warm-up which the user inputted. For this reason, it can prevent that a fuel (hydrogen) is consumed 
vainly from it being lost that a warm-up is performed at the time of unnecessary. 
[0032] 

In said 3 thru/or the 5th one of fuel cell loading equipments, said warm-up activation means is a 
configuration which carries out incubation operation of said fuel cell when the fuel cell loading equipment 
concerned is in a shutdown condition, and said temperature information acquisition means can be 
considered as the configuration which acquires said temperature information, when the fuel cell loading 
equipment concerned is in a shutdown condition. Moreover, in said 3 thru/or the 5th one of fuel cell loading 
equipments, said warm-up activation means is a configuration which carries out predetermined period 
continuation operation of said fuel cell when there is a shutdown demand of the fuel cell loading equipment 
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concerned, and said temperature information acquisition means can be considered as the configuration 
which acquires said temperature information, when there is a shutdown demand of the fuel cell loading 
equipment concerned. 
[0033] 

6th fuel cell loading equipment of this invention, 

It is fuel cell loading equipment which carries a fuel cell, 

The incubation operation activation means which carries out incubation operation of said fuel cell when the 
fuel cell loading equipment concerned is in a shutdown condition, 

An incubation operation necessity directions means to output the signal which receives the alter operation of 
the input unit by the user, and directs the necessity of said incubation operation, 

An incubation operation authorization / prohibition means to incorporate the signal from said incubation 
operation necessity directions means, and to permit or forbid incubation operation by said incubation 
operation activation means based on this signal 
Preparation ****** is made into the summary. 
[0034] 

According to the fuel cell loading equipment of this configuration, according to the alter operation by the 
user, if incubation operation is required, it can restrict to the time when directions were received, and 
activation of incubation operation can be enabled. For this reason, it can prevent that a fuel (hydrogen) is 
consumed vainly from it being lost that incubation operation is performed at the time of unnecessary. 
[0035] 

As for the 1st thru/or 6th fuel cell loading equipment mentioned above, considering as the mode which is a 

mobile is desirable. 

[0036] 

The 1 st fuel cell loading process defined system of this invention, 

It is the fuel cell loading process defined system equipped with the fuel cell loading equipment which carries 
a fuel cell, and the communication terminal in which data communication is possible between these fuel cell 
loading equipment, 
Said fuel cell loading equipment, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A freezing prediction means to predict freezing of the water inside said fuel cell based on the temperature 

information acquired with said temperature information acquisition means, 

A transmitting means to transmit the prediction result by said freezing prediction means to said 

communication terminal by data communication 

Preparation, 

Said communication terminal, 

A receiving means to receive said prediction result, 

An information means to report the received this prediction result to a user, 

A warm-up necessity transmitting means to transmit the decision result of the necessity of said warm-up by 
said user who received the information by said information means to said fuel cell loading equipment by 
data communication 
Preparation, 

Furthermore, said fuel cell loading equipment, 

A warm-up necessity receiving means to receive said decision result sent from said communication 
terminal, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the received this decision result 
Preparation ****** i s made into the summary. 
[0037] 

According to the fuel cell loading process defined system of this configuration, during shutdown, freezing of 
the water inside a fuel cell is predicted from the temperature information in connection with outside air 
temperature, and the prediction result is transmitted to a communication terminal by data communication 
with fuel cell loading equipment. The prediction result is received and a communication terminal reports to 
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a user. Although a user judges the necessity of a warm-up based on the reported prediction result, he 
transmits the decision result to fuel cell loading equipment by data communication in a communication 
terminal. Subsequently, with fuel cell loading equipment, the decision result is received, it is based on the 
decision result, and a warm-up is permitted or forbidden. 
[0038] 

Therefore, only when it judges that a user needs to be warmed up, activation of a warm-up can be enabled. 
For this reason, it can prevent that a fuel (hydrogen) is consumed vainly from it being lost that a warm-up is 
performed at the time of unnecessary. Moreover, from the location distant from fuel cell loading equipment 
using the communication terminal, a user directs the necessity of a warm-up and the effectiveness that 
saving of fuel consumption can be aimed at also does him so. 
[0039] 

The 2nd fuel cell loading process defined system of this invention, 

It is the fuel cell loading process defined system equipped with the fuel cell loading equipment which carries 
a fuel cell, and the communication terminal in which data communication is possible between these fuel cell 
loading equipment, 
Said fuel cell loading equipment, 

A warm-up activation means to warm up said fuel cell after there was a shutdown demand of the fuel cell 
loading equipment concerned, 

A temperature information acquisition means to acquire the temperature information in connection with the 
outside air temperature of the fuel cell loading equipment concerned at the predetermined stage after there 
was said shutdown demand, 

A transmitting means to transmit the temperature information acquired with said temperature information 

acquisition means to said communication terminal by data communication 

Preparation, 

Said communication terminal, 

A receiving means to receive said temperature information, 

An information means to report the received this temperature information to a user, 

A warm-up necessity transmitting means to transmit the decision result of the necessity of said warm-up by 
said user who received the information by said information means to said fuel cell loading equipment by 
data communication 
Preparation, 

Furthermore, said fuel cell loading equipment, 

A warm-up necessity receiving means to receive said decision result sent from said communication 
terminal, 

A warm-up authorization / prohibition means to permit or forbid the warm-up by said warm-up activation 
means based on the received this decision result 
Preparation ****** i s made into the summary. 
[0040] 

According to the fuel cell loading process defined system of this configuration, with fuel cell loading 
equipment, the temperature information in connection with outside air temperature is transmitted to a 
communication terminal by data communication during shutdown. The temperature information is received 
and a communication terminal reports to a user. Although a user judges the necessity of a warm-up based on 
the temperature information, he transmits the decision result to fuel cell loading equipment by data 
communication in a communication terminal. Subsequently, with fuel cell loading equipment, the decision 
result is received, it is based on the decision result, and a warm-up is permitted or forbidden. 
[0041] 

Therefore, only when it judges that a user needs to be warmed up, activation of a warm-up can be enabled. 
For this reason, it can prevent that a fuel (hydrogen) is consumed vainly from it being lost that a warm-up is 
performed at the time of unnecessary. Moreover, from the location distant from fuel cell loading equipment 
using the communication terminal, a user directs the necessity of a warm-up and the effectiveness that 
saving of fuel consumption can be aimed at also does him so. 
[0042] 

the configuration which acquires said temperature information when said warm-up activation means is 
considered as the configuration which carries out incubation operation of said fuel cell when the fuel cell 
loading equipment concerned is in a shutdown condition in said 1st or 2nd fuel cell loading process defined 
system and said temperature information acquisition means has the fuel cell loading equipment concerned in 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/15/2006 



JP,2005- 108832, A [DETAILED DESCRIPTION] 



Page 7 of 27 



a shutdown condition ** — it can carry out. 
[0043] 

As for fuel cell loading equipment, in said 1 st or 2nd fuel cell loading process defined system, considering 
as the mode which is a mobile is desirable. 
[Other modes of invention] 
[0044] 

This invention contains other following modes. That mode is a mode which made the warm-up activation 
means with which the fuel cell loading equipment [ of either / this invention / the 1st thru/or the 5th either ], 
1st, or 2nd fuel cell loading process defined system is equipped "a warm-up activation means to warm up 
said fuel cell when the internal temperature of said fuel cell falls below to a predetermined value, after there 
was a shutdown demand of the fuel cell loading equipment concerned." In this mode, it can restrict to the 
time when the internal temperature of a fuel cell fell, and a warm-up can be performed. If the above "the 
internal temperature of a fuel cell" is a value reflecting the internal temperature of a fuel cell, it can use 
various measured value. Moreover, it is the mode which made the incubation operation activation means 
with which the 6th fuel cell loading equipment of this invention is equipped "the incubation operation 
activation means which carries out incubation operation of said fuel cell when the fuel cell loading 
equipment concerned is in a shutdown condition and the internal temperature of said fuel cell falls below to 
a predetermined value." 
[Best Mode of Carrying Out the Invention] 
[0045] 

Next, the best gestalt for carrying out this invention is explained in order of the following based on an 
example. 

A. The whole equipment configuration : 

B. Actuation : 

C. An operation, effectiveness : 

D. Modification : 

E. The 2nd example and its modification : 

F. The 3rd example and its modification : 

G. The 4th example and its modification : 

H. The 5th example and its modification : 

I. The 6th example and its modification : 
[0046] 

A. The whole equipment configuration : 

Drawing 1 is an outline block diagram showing the outline of the configuration of the electric vehicle 10 as 
the 1st example of this invention. An electric vehicle 10 is equipped with the fuel cell stack 20 as a main 
power supply. Moreover, it has the hydrogen feeder 24, the blower 26, and the cooling system 30 as a 
peripheral device of the fuel cell stack 20. Although the thing of various classes is applicable as a fuel cell 
stack 20, the polymer electrolyte fuel cell is used in this example. 
[0047] 

The hydrogen feeder 24 is equipment which stores hydrogen in the interior and is supplied to the anode of 
the fuel cell stack 20 by making hydrogen gas into fuel gas. For example, what is necessary is just to 
suppose the hydrogen feeder 24 that it has a hydrogen bomb and the hydrogen tank which has a hydrogen 
storing metal alloy inside. In addition, the fuel exhaust gas with which electrochemical reaction was 
presented and which was discharged from the anode can be led to the passage which connects the hydrogen 
feeder 24 and the fuel cell stack 20, and electrochemical reaction can be again presented with it (not shown). 
Moreover, the air which the blower 26 incorporated is supplied to the cathode of the fuel cell stack 20 as 
oxidation gas. 
[0048] 

The cooling system 30 is equipped with the cooling water passage 32 formed so that it might pass through 
the fuel cell stack 20 interior, the radiator 34, and the pump 36. By driving a pump 36, cooling water can be 
circulated in the cooling water passage 32. Since heat arises with advance of electrochemical reaction, in the 
fuel cell stack 20, the internal temperature of the fuel cell stack 20 is maintained within the limits of 
predetermined during a generation of electrical energy by circulating cooling water in the fuel cell stack 20, 
and cooling this cooling water with a radiator 34. The radiator 34 is equipped with the cooling fan which is 
not illustrated, and can promote cooling of the cooling water in a radiator 34 by driving this cooling fan. In 
addition, in the cooling water passage 32, it is near the connection with the fuel cell stack 20, and the 
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temperature sensor 38 is formed in the side by which cooling water is discharged from the inside of the fuel 
cell stack 20. In drawing 1 , the arrow head shows the direction where cooling water circulates through the 
inside of the cooling water passage 32. 
[0049] 

The electric vehicle 10 is equipped with the rechargeable battery (dc-battery) 50 as auxiliary power other 
than the fuel cell stack 20. The rechargeable battery 50 is connected to the fuel cell stack 20 and 
juxtaposition through DC to DC converter 52. An inverter 54 generates a three-phase-alternating-current 
power source from these DC power supplies, supplies it to the motor 56 for a car drive, and controls the 
rotational frequency and torque of a motor 56. 
[0050] 

An electric vehicle 10 is equipped with an electronic control unit (ECU) 40. ECU40 is constituted as a 
logical circuit centering on a microcomputer, and is controlling the motion of each part of an electric vehicle 
10. That is, while the detecting signal of the above-mentioned temperature sensor 38 etc. receives a signal 
from various sensors and switches which were formed in the electric vehicle 10, a control signal is outputted 
to the hydrogen feeder 24, a blower 26, or a pump 36, operation of the fuel cell stack 20 is controlled, or a 
control signal is outputted to DC to DC converter 52 or an inverter 54, and operation of a motor 56 is 
controlled. 
[0051] 

It has the starting switch 58 grade for inputting starting of the system of the outside-air- temperature sensor 
57 which is formed in the periphery of an electric vehicle 10 and detects outside air temperature as the 
above-mentioned sensor or a switch, and the whole car, and directions of a halt. The starting switch 58 is 
formed in the instrument panel prepared in vehicle indoor anterior pent, and it is operational by the operator 
in it. 
[0052] 

ECU40 receives the signal from a temperature sensor 38, the outside-air-temperature sensor 57, and a 
starting switch 58, and performs an incubation operation control as one of the operation controls of the fuel 
cell stack 20. An incubation operation control is an operation control which carries out incubation operation 
of the fuel cell stack 20, when an electric vehicle 10 is in a shutdown condition (it is hereafter called "under 
shutdown"). Moreover, the electric vehicle 10 is equipped with the communication device 59, and ECU40 
has composition in which data communication is possible through the communication device 59 between the 
communication terminals 60 laid in the location distant from the electric vehicle 10. ECU40 performs said 
incubation operation control, exchanging data a communication terminal 60 and in between through a 
communication device 59. 
[0053] 

A communication terminal 60 is constituted by the so-called personal computer, and has composition which 
can radiocommunicate between the communication devices 59 carried in an electric vehicle 10 by carrying a 
communication device. The communication terminal 60 is laid in the house of the user of an electric vehicle 
1 0. In addition, between a communication terminal 60 and electric vehicles 1 0 can be changed to the 
configuration exchanged by direct wireless, radio can once be performed from an electric vehicle 10 to a 
junction pin center,large, and it can also consider as the configuration which communicates by the network 
by cable like the Internet between a junction pin center,large and a personal computer. Moreover, not 
general-purpose equipment like a personal computer but a special-purpose machine can also constitute a 
communication terminal 60. 
[0054] 

B. Actuation : 

Drawing 2 is the block diagram showing functionally the electric vehicle 10 at the time of an incubation 
operation control, and actuation of a communication terminal 60. Functionally, ECU40 of an electric vehicle 
10 is equipped with the incubation operation activation section 41, temperature information acquisition 
section 41a, the freezing prediction section 42, the transmitting section 43, the incubation operation 
necessity receive section 44, and incubation operation authorization / prohibition section 45 so that it may 
illustrate. According to the signal from a starting switch 58 and a temperature sensor 38, the incubation 
operation activation section 41 makes a blower 26 and a pump 36 drive, and starts the fuel cell stack 20. 
Temperature information acquisition section 41a acquires the output signal from the outside-air- temperature 
sensor 57, when an electric vehicle 10 detects under shutdown with the output signal from a starting switch 
58. The freezing prediction section 42 predicts whether based on the temperature information acquired by 
temperature information acquisition section 41a, there is any possibility that freezing may occur inside the 
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fuel cell stack 20. 
[0055] 

Subsequently, it transmits to a communication device 59 by the transmitting section 43, and the prediction 
result is transmitted to a communication terminal 60 by data communication from delivery and a 
communication device 59. The communication terminal 60 was constituted by the personal computer as 
mentioned above, and it is equipped with the body 70 of equipment, the display unit 80, a keyboard 90, and 
mouse 91 grade. Functionally, the body 70 of equipment is equipped with a receive section 71, the 
information section 72, and the incubation operation necessity transmitting section 73. A receive section 71 
receives said prediction result sent from ECU40, and the information section 72 reports the prediction result 
to a user. Specifically, a prediction result is displayed on the display unit 80. 
[0056] 

A user sees the displayed prediction result, judges the necessity of incubation operation, and inputs the 
decision result from a keyboard 90 (or mouse 91). By the body 70 of equipment of a communication 
terminal 60, said decision result inputted from the keyboard 90 is transmitted to ECU40 of an electric 
vehicle 10 by data communication with the incubation operation necessity transmitting section 73. 
Subsequently, in ECU40 of an electric vehicle 10, the incubation operation necessity receive section 44 
receives the decision result sent, and incubation operation by the incubation operation activation section 41 
is permitted or forbidden by incubation operation authorization / prohibition section 45 based on the 
decision result. 
[0057] 

The control processing which realizes actuation of ECU40 of the electric vehicle 1 0 explained by drawing 2 
and a communication terminal 60 is explained below. Drawing 3 is a flow chart which shows the incubation 
operation control routine performed by ECU40 of an electric vehicle 10, and the incubation train-operation- 
dispatching routine performed by the body 70 of equipment of a communication terminal 60. <BR> [0058] 
An incubation operation control routine is repeatedly performed in ECU40 of an electric vehicle 10 for 
every predetermined time. Here, predetermined time is every hour. If, as for CPU built in ECU40 of an 
electric vehicle 10, processing is started so that it may illustrate, it will judge first whether a starting switch 
58 is an OFF state (step SI 00). When it does not judge whether an electric vehicle 10 is during shutdown 
and is judged with it not being an OFF state here, i.e., it being under operation, it escapes from this for a 
"return" and it once ends this incubation operation control routine. 
[0059] 

On the other hand, when judged with a starting switch 58 being an OFF state, i.e., an electric vehicle 10 
being during shutdown at step SI 00, processing is advanced to step SI 10. At step SI 10, the outside air 
temperature T2 detected by the outside-air-temperature sensor 57 is incorporated. Subsequently, CPU judges 
whether the outside air temperature T2 is below the predetermined value Tb (for example, 0 degree C) (step 
SI 20). Here, a prediction result is remembered to be "those of freezing with fear" noting that CPU has a 
possibility that freezing of water may occur inside the fuel cell stack 20, when judged with outside air 
temperature T2 being below the predetermined value Tb (step SI 30). 
[0060] 

"With no fear of freezing" is remembered noting that CPU, on the other hand, does not have a possibility 
that freezing of water may occur inside the fuel cell stack 20, when judged with outside air temperature T2 
exceeding the predetermined value Tb (step SI 40). [ a prediction result ] CPU performs processing by 
which the memorized prediction result is transmitted to a communication device 59, and it transmits a 
prediction result to a communication terminal 60 by a communication device 59 to delivery and data 
communication after activation of steps SI 30 or SI 40 (step SI 50). 
[0061] 

By the body 70 of equipment of a communication terminal 60, activation initiation of the incubation train- 
operation-dispatching routine is carried out, and CPU is step S200 and receives said prediction result sent 
from ECU40 of an electric vehicle 10. Then, CPU of the body 70 of equipment displays the received 
prediction result on the display unit 80 (step S210). 
[0062] 

Drawing 4 is the explanatory view showing the example of a display of Screen DS of the display unit 80 
which displays said prediction result, (a) in drawing 4 is the case where a prediction result is "with [ of 
freezing ] fear", and (b) is the case where a prediction result is "with no fear of freezing." Down Screen DS, 
the carbon button BT1 of an "incubation operation important point" and the carbon button BT2 of 
"incubation operation no" are displayed so that it may illustrate. 
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[0063] 

A user sees the prediction result displayed on the display unit 80, judges the necessity of incubation 
operation of an electric vehicle 10, and inputs the decision result from a keyboard 90 or a mouse 91 . 
Specifically, a user inputs by clicking either of the carbon buttons BT1 and BT2 shown by drawing 4 using a 
mouse 91. CPU of the body 70 of equipment incorporates said decision result inputted from the mouse 91 
(step S220), and transmits the decision result to an electric vehicle 10 by data communication (step S230). 
[0064] 

Subsequently, in ECU40 of an electric vehicle 10, said decision result sent from an electric vehicle 10 is 
received (step SI 60), and it judges any of necessity the decision result is (step SI 70). At step SI 70, when 
judged with it being the thing of the purport for which a decision result needs incubation operation, CPU of 
ECU40 performs the incubation operation running routine mentioned later (step SI 80), escapes from it for a 
"return" after that, and once ends this incubation operation control routine. On the other hand, at step SI 70, 
when it judges that a decision result is the thing of the purport which makes incubation operation 
unnecessary, it escapes from CPU for a "return" and it once ends this incubation operation control routine. 
[0065] 

Drawing 5 is a flow chart which shows the incubation operation running routine performed at step SI 80. If 
processing shifts to this incubation operation running routine, CPU of ECU40 will incorporate first the 
cooling water temperature Tl detected by the temperature sensor 38 (step S300). Subsequently, CPU judges 
whether the cooling water temperature Tl is the 1st one or less reference temperature Ta (step S3 10). Here, 
the cooling water temperature Tl is reflecting the internal temperature of the fuel cell stack 20. Moreover, in 
the 1st reference temperature Ta 1, when water may be frozen within the fuel cell stack 20, it is cooling 
water temperature, and it sets up beforehand and memorizes in ECU40. For example, in this example, this 
1st reference temperature Ta 1 is set as 2 degrees C. In step S3 10, when it judges that the cooling water 
temperature Tl exceeds the 1st reference temperature Ta 1, it judges that water is not frozen within the fuel 
cell stack 20, and returns to step S300. And processing of steps S300 and S3 10 is repeated. 
[0066] 

In step S3 1 0, if it judges that the cooling water temperature Tl is the 1 st one or less reference temperature 
Ta, CPU will output a driving signal to surrounding each part of the fuel cell stack 20, and will start 
incubation operation (step S320). CPU drives the hydrogen feeder 24 and a blower 26, and makes supply of 
the air which is the hydrogen gas and oxidation gas which are fuel gas specifically start to the fuel cell stack 
20. Moreover, a pump 36 is driven and circulation of cooling water is made to start in the cooling water 
passage 32. In addition, since this incubation operation is for preventing the temperature fall in the fuel cell 
stack 20, in case incubation operation is performed, the cooling fan with which a radiator 34 is equipped and 
which is not illustrated is not driven. Moreover, since it is not necessary to drive a motor 56, the amount of 
generations of electrical energy at the time of incubation operation is maintained at very low level. 
Specifically, the amount of generations of electrical energy of the fuel cell stack 20 is stopped by the level 
required in order to cover the consumed electric power of fuel cell auxiliary machinery, such as the 
hydrogen feeder 24, a blower 26, and a pump 36. 
[0067] 

If incubation operation is started, CPU will incorporate the cooling water temperature Tl from a temperature 
sensor 38 (step S330). CPU judges next whether this cooling water temperature Tl is the 2nd two or more 
reference temperature Ta (step S340). Here, it is the temperature used as the criteria which show that the 
temperature in the fuel cell stack 20 fully carried out the temperature up in the 2nd reference temperature Ta 
2, and it sets up beforehand and memorizes in ECU40. For example, in this example, this 2nd reference 
temperature Ta 2 is set as 7 degrees C. In step S340, when the cooling water temperature Tl has not reached 
the 2nd reference temperature Ta 2, the actuation which measures the cooling water temperature Tl which 
judged that water may be frozen and was detected in return and step S340 to step S330 within the fuel cell 
stack 20, and the 2nd reference temperature Ta 2 is repeated. 
[0068] 

In step S340, if it judges that the cooling water temperature Tl is the 2nd two or more reference temperature 
Ta, CPU will suspend incubation operation (step S350), and will once end an incubation operation running 
routine. Also after a starting switch 58 will be in an OFF state by repeating such actuation, the fuel cell stack 
20 is maintained at a temperature requirement without possibility that water will be frozen inside. 
[0069] 

A series of processings of this incubation operation running routine correspond to the incubation operation 
activation section 41 in drawing 2 . Moreover, steps S100-S1 10 in an incubation operation control routine, 
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steps S120-S140, SI 50 and SI 60, and SI 70- 180 correspond to temperature information acquisition section 
41a in drawing 2 , the freezing prediction section 42, the transmitting section 43, the incubation operation 
necessity receive section 44, and incubation operation authorization / prohibition section 45, respectively. 
[0070] 

C. An operation, effectiveness : 

According to the electric vehicle 10 of the 1st example constituted as mentioned above, freezing of the water 
inside the fuel cell stack 20 is predicted from outside air temperature T2 during the shutdown of an electric 
vehicle 10, and the prediction result is transmitted to the communication terminal 60 which is distant from 
an electric vehicle 10 with data communication. The user (owner of the = electric vehicle 10) of a 
communication terminal 60 looks at the prediction result sent from a communication terminal 60 from the 
display unit 80, and judges the necessity of incubation operation based on the prediction result. Said user 
transmits the decision result from a communication terminal 60 to ECU40 of an electric vehicle 10. ECU40 
receives the decision result, and permits or forbids activation of the incubation operation running routine 
which performs incubation operation based on the decision result. 
[0071] 

Therefore, only when it judges that a user needs incubation operation, activation of incubation operation can 
be enabled. For example, when there is no schedule which drives an electric vehicle 10 in a few days, it can 
avoid performing incubation operation, even if it compares and receives observation "with [ of freezing ] 
fear." For this reason, it can prevent that hydrogen is consumed vainly from it being lost that incubation 
operation is performed at the time of unnecessary. Even from the location especially distant from the electric 
vehicle 10, the necessity of incubation operation is directed and saving of fuel consumption can be aimed at. 

[0072] 

D. Modification : 

The modification of this 1st example is explained below. 

(1-1) In said 1st example, in the incubation operation activation section 41 (incubation operation running 
routine), although incubation operation is performed based on the cooling water temperature Tl, it may 
change to this, direct detection of the internal temperature of the fuel cell stack 20 may be carried out, and 
incubation operation may be performed. In short, if it is a value reflecting the internal temperature of the 
fuel cell stack 20 as "internal temperature of a fuel cell" that what is necessary is just made to perform 
incubation operation when the internal temperature of a fuel cell falls below to a predetermined value, it is 
not necessary to necessarily carry out direct detection of the internal temperature, and various measured 
value can be used. For example, it can judge based on using the equipment which replaces with the 
equipment which stores hydrogen gas as a hydrogen feeder 24, and is equipped with a reforming machine 
then the internal temperature of a reforming machine, and the temperature of the fuel gas supplied to the fuel 
cell stack 20. Moreover, it is good also as detecting outside air temperature as one of the values reflecting 
the internal temperature of the fuel cell stack 20. 
[0073] 

(1-2) Moreover, in said 1st example, in the freezing prediction section 42, although freezing of the water 
inside the fuel cell stack 20 is predicted based on outside air temperature T2, it changes to outside air 
temperature T2, and if it is the temperature information in connection with the outside air temperature of the 
fuel cell stack 20, various values can be used. For example, the cooling water temperature Tl can be used. It 
is because outside air temperature is indirectly detectable during a fuel cell halt with the cooling water 
temperature Tl . Moreover, the measured value which can be made into "the internal temperature of a fuel 
cell" mentioned above besides cooling water temperature Tl can also be substituted. 
[0074] 

(1-3) Although freezing prediction was performed in the freezing prediction section 42 based on the 
temperature information at the one time in said 1st example and its modification (1-1), and (1-2) When 
change to this, it asks for aging of outside air temperature T2 or cooling water temperature Tl grade, the 
temperature information after predetermined time is predicted from this aging and the forecast of that 
temperature information becomes below a predetermined threshold, it can also consider as the configuration 
predicted to be "those of freezing with fear." According to this configuration, the precision of a prediction 
result can be raised. 
[0075] 

(1-4) Although considered as the configuration which reports the prediction result of the existence of 
freezing fear to the communication terminal 60 which is distant from an electric vehicle 10 in said 1st 
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example, it can change to this and can also consider as the configuration which reports in an electric vehicle 
1 0 using the indicating equipment (for example, screen of a navigation system) laid in the electric vehicle 
10. According to this configuration, a user will get in an electric vehicle 10 and will input from the key input 
equipment which carried the decision result of the necessity of the above-mentioned incubation operation 
during the halt of an electric vehicle 10 in the electric vehicle 10. By this configuration as well as the 1st 
example, only when it judges that a user needs incubation operation, it can prevent that hydrogen is 
consumed vainly from the ability of activation of incubation operation to be enabled. 
[0076] 

(1-5) Although freezing of the water inside the fuel cell stack 20 was predicted from outside air temperature 
T2 and the prediction result was considered as the configuration transmitted to a communication terminal 60 
by data communication in said 1st example by ECU40 carried in an electric vehicle 10, it can change to this 
and outside air temperature T2 can also be considered as the configuration transmitted to a communication 
terminal 60 by data communication as it is. According to this configuration, freezing of water based on 
outside air temperature T2 is predicted by the communication terminal 60 side, and that prediction result is 
reported to a user. The same effectiveness as the 1st example is done so also by this configuration. 
[0077] 

(1-6) In a communication terminal 60 side, it is still better as a modification of a modification (1-5) also as a 
configuration which displays the outside air temperature T2 which did not predict freezing of water but has 
been sent from an electric vehicle 10 on a communication terminal 60 as it is. The user of a communication 
terminal 60 looks at the outside air temperature T2, predicts whether there is any fear of generating of 
freezing by the fuel cell stack 20 from outside air temperature T2 in the head, and judges necessity of 
incubation operation. The same effectiveness as the 1 st example is done so also by this configuration. 
[0078] 

(1-7) In said 1st example and modification (1-1) - (1-6), although the display on a screen had realized, the 
information to the user about a prediction result or outside air temperature can be changed to this, can be 
carried out using the speech generation device built in a navigation system etc., and can also be considered 
as the configuration told with voice. 
[0079] 

Although temperature information which serves as a radical of freezing prediction in the freezing prediction 
section 42 was made into the measured value of a sensor etc. in said 1st example and modification (1-1) - 
(1-3), it can change to this and can also consider as the temperature information in connection with the 
outside air temperature offered from the outside. This modification is hereafter explained in full detail as the 
2nd example. 
[0080] 

E. The 2nd example and its modification : 

The 2nd example of this invention is explained. The point that the navigation system was added as hardware 
as compared with the 1 st example, as for this 2nd example is different, and other points have it. [ the same ] 
As software, the configuration of an incubation operation control routine is different, and other points are 
the same. This 2nd example gives and explains the same number to the parts of the same hardware as the 1st 
example. 
[0081] 

Drawing 6 is a flow chart which shows a part of incubation operation control routine in the 2nd example. 
This incubation operation control routine is repeatedly performed by every predetermined time (for 
example, 1 hour) in ECU40 of an electric vehicle 10. Steps S400, S450-S470 in this incubation operation 
control routine are the same contents as steps SI 00, S130-S150 in the 1st example. Although omitted among 
drawing about step S470 or subsequent ones, it has step SI 60 of the 1st example or subsequent ones in 
practice. In addition, the same processing as the 1st example is performed about the printing train-operation- 
dispatching routine performed with a communication terminal 60. 
[0082] 

If, as for CPU built in ECU40, processing is started as shown in drawing 6 , first, it judges whether a starting 
switch 58 is an OFF state (step S400), and when judged with it being an OFF state, the present positional 
information of an electric vehicle 10 will be incorporated from a navigation system (step S410). 
Subsequently, CPU accesses the weather report database on networks, such as the Internet, using a 
communication device 59, and the weather report data near [ which becomes settled from the car positional 
information incorporated at step S410 ] a location are incorporated (step S420). Then, forecast T3 of the 
minimum air temperature is extracted from the incorporated weather report data (step S430). In addition, 
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although minimum-air-temperature forecast T3 is calculated from the inside at steps S420 and S430 after 
incorporating the weather report data near a car location, it is good also as a configuration which changes to 
this, incorporates all weather report data at step S420, and extracts minimum-air-temperature forecast T3 
about near inside empty vehicle both locations at step S430, and good also as a configuration which is 
crowded direct picking in minimum-air-temperature forecast T3 about near weather report database empty 
vehicle both locations. 
[0083] 

It judges whether the minimum-air-temperature forecast T3 is below the predetermined value Tc (for 
example, 0 degree C) after activation of step S430 (step S440). Here, when judged with minimum-air- 
temperature forecast T3 being below the predetermined value Tc, CPU remembers a prediction result to be 
"those of freezing with fear 11 (step S450), and when it judges that minimum-air-temperature forecast T3 
exceeds the predetermined value Tc on the other hand, CPU remembers "with no fear of freezing" (step 
S460). [ a prediction result ] CPU transmits the memorized prediction result to a communication terminal 60 
after activation of steps S450 or S460 (step S470). Then, step SI 50 of the 1st example thru/or SI 80 are 
performed, and this control routine is once ended. In addition, it is the configuration same also about the 
incubation operation control routine performed at step SI 80 as the 1st example. 
[0084] 

According to the electric vehicle 10 of the 2nd example constituted as mentioned above, freezing of the 
water in the fuel cell stack 20 interior is predicted from forecast data about the minimum air temperature like 
a weather report, and the prediction result is reported to a user. A user can enable activation of incubation 
operation, only when it judges that incubation operation is required from the prediction result. Therefore, it 
can prevent that hydrogen is consumed vainly from it being lost that incubation operation is performed at 
the time of unnecessary. Moreover, saving of fuel consumption can be aimed at from the location distant 
from the electric vehicle 1 0 like the 1 st example. 
[0085] 

The modification of this 2nd example is explained below. 

(2-1) As a configuration which combined said 1st example and 2nd example, it can also consider as the 
configuration which predicts freezing inside a fuel cell based on the both sides of minimum-air-temperature 
forecast T3 outside air temperature T2 and near a car location. According to this configuration, the precision 
of freezing prediction can be raised. 
[0086] 

(2-2) It can also consider as the configuration which reports the prediction result of the existence of freezing 
fear in an electric vehicle 10, and inputs the decision result of incubation operation necessity in an electric 
vehicle 10 also in this 2nd example like the modification (1-4) over said 1st example. 
[0087] 

(2-3) Also in this 2nd example, minimum-air-temperature forecast T3 near a car location can also be 
considered as the configuration transmitted to a communication terminal 60 by data communication as it is 
like the modification (1-5) over said 1st example. According to this configuration, freezing of water based 
on minimum-air-temperature forecast T3 near a car location is predicted by the communication terminal 60 
side, and that prediction result is reported to a user. The same effectiveness as the 2nd example can be done 
so also by this configuration. 

(2-4) Like the modification (1-6) over said 1st example, also in this 2nd example, freezing of water cannot 
be predicted but it can also consider as the configuration which displays minimum-air-temperature forecast 
T3 sent from an electric vehicle 10 on a communication terminal 60 as it is by the communication terminal 
60 side. 

(2-5) In said 2nd example and modification (2-1) - (2-4), although the display on a screen had realized, the 
information to the user about a prediction result or a minimum-air-temperature forecast can be changed to 
this, can be carried out using the speech generation device built in a navigation system etc., and can also be 
considered as the configuration told with voice. 
[0088] 

F. The 3rd example and its modification : 

The 3rd example of this invention is explained below. Drawing 7 is an outline block diagram showing the 
outline of the configuration of the electric vehicle 400 as the 3rd example of this invention. This 3rd 
example is equipped with the same configuration except for the point which is not equipped with the 
outside-air-temperature sensor 57 and a communication device 59 as compared with the 1st example. 
Moreover, it has key input equipment 410 and a timer 412. The same number was given to the same parts as 
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the 1st example among drawing. 
[0089] 

Key input equipment 410 and a timer 412 are electrically connected with ECU40, respectively. Key input 
equipment 410 is for receiving the alter operation by the user (operator of an electric vehicle 400), and 
inputting an alphabetic character and a numeric value. The input of an alphabetic character or a numeric 
value is performed by displaying the carbon button corresponding to an alphabetic character or a numeric 
value on the screen (a touch panel being made to serve a double purpose) of a navigation system, and 
specifically receiving a user's key touch to a carbon button. A timer 412 times current time. 
[0090] 

Drawing 8 is the explanatory view showing an example of the screen DS 2 of the navigation system which 
constitutes key input equipment 410. The calender CL 1 is displayed on the screen DS 2, and a user can 
input the operation scheduled day (it is only hereafter called "a next stream day") of the next time of an 
electric vehicle 400 into it by carrying out the key touch of the date part DY1 contained in a calender CL 1 
so that it may illustrate. In addition, this input is performed at the time of the shutdown of an electric vehicle 
10 (when a starting switch 58 is switched to an OFF state from an ON state). 
[0091] 

Drawing 9 is a flow chart which shows the incubation operation control routine in the 3rd example. This 
incubation operation control routine is repeatedly performed by every predetermined time (for example, 1 
hour) in ECU40 of an electric vehicle 400. Steps S500 and S540 in this incubation operation control routine 
are the same contents as steps SI 00 and SI 80 in the 1st example. 
[0092] 

If, as for CPU built in ECU40, processing is started as shown in drawing 9 , first, a starting switch 58 judges 
whether it is an OFF state (step S500), and when judged with it not being an OFF state, i.e., it being under 
operation, it will escape from it for a "return" and it will once end this incubation operation control routine. 
On the other hand, when judged with it being an OFF state at step S500, processing is advanced to step 
S510. 
[0093] 

It judges whether the input of a stream day (Xday) can be managed with step S510 the next time mentioned 
above from key input equipment 410. When judged with not being settled here, it escapes for a "return" and 
this incubation operation control routine is once ended. On the other hand, when judged with the ability of 
the input to be managed with step S510, a current date (Yday) is incorporated from a timer 412 (step S520). 
[0094] 

Then, CPU judges whether it is after three days ago from a stream day (Xday) the next time which the 
current date (Yday) inputted (step S530). Drawing 1 0 is an explanatory view for explaining this judgment. It 
judges whether a current date (Yday) is contained at the period after the date by which the date indicated to 
be "-3" among drawing corresponds three days ago, and is indicated to be this "-3" at step S530 from the 
stream day (Xday) next time. 
[0095] 

When drawing 9 judges that the present date (Yday) is after three days ago from a stream day (Xday) at 
return and step S530 next time, an incubation operation running routine is performed (step S540), and this 
control routine is once ended after that. An incubation operation running routine is the same processing as 
the 1st example. On the other hand, at step S530, when it judges that a current date (Yday) is not after three 
days ago from a stream day (Xday) next time, it escapes for a "return" immediately and this control routine 
is once ended. 
[0096] 

In this 3rd example constituted as mentioned above, as shown in drawing 10 , from a stream day (Xday), if 
it is after three days ago, activation of incubation operation will be permitted, and if it is a front [ before / 
three day ], activation of incubation operation will be forbidden from a stream day (Xday) next time next 
time. For this reason, since incubation operation is not performed when a fuel cell is not operated for a long 
period of time, it can prevent that a fuel (hydrogen) is consumed vainly. 
[0097] 

In addition, during the 3rd, a saying, said three days before judging at step S530 date (the die length of a 
date) is the basis of prediction that probably the day which fills the temperature limit (judgment of the 
cooling water temperature Tl in step S3 10 of an incubation operation running routine) with which 
incubation operation is started will come, and is beforehand set up by ECU40. Therefore, in order to raise 
certainty more, it is also possible like four days and five days to set up a longer date beforehand or to set up 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/15/2006 



JP,2005-108832,A [DETAILED DESCRIPTION] 



Page 15 of 27 



beforehand the shorter date like two days and one day. Moreover, this date can also be considered as the 

configuration which can be set up from key input equipment 410 grade by the user. 

[0098] 

The modification of said 3rd example is explained below. 

(3-1) In the 3rd example, although the user constituted so that a stream day might be inputted next time, it 
can change to this, and it can also consider as the configuration which inputs the period which enables 
activation of incubation operation, i.e., the period when incubation operation is permitted, (it is hereafter 
called an "authorization period"). This authorization period is set up by the user in consideration of the next 
operation scheduled day, and can be said to be the scheduled day information in connection with the 
scheduled day. Drawing 1 1 is the explanatory view showing an example of the screen DS 3 of the 
navigation system which constitutes the key input equipment 410 (the same number was given to the same 
parts as the 3rd example) of this modification. The calender CL 2 is displayed on the screen DS 3, and a user 
can input the first day of the authorization period of an electric vehicle 400 into it by carrying out the key 
touch of the date part DY2 contained in a calender CL 2 so that it may illustrate. Moreover, the arrow-head 
carbon button BT3 for inputting the die length of an authorization period into a calender CL 2 is formed. A 
user can input the die length of an authorization period by carrying out the key touch of the arrow-head 
carbon button BT3, and fluctuating the display of die length. In addition, this input is performed at the time 
of the shutdown of an electric vehicle 10. 
[0099] 

Drawing 12 is a flow chart which shows the incubation operation control routine in the modification (3-1) of 
the 3rd example. This incubation operation control routine is repeatedly performed in ECU40 of an electric 
vehicle 400 for every predetermined time. Steps S600, S620, and S640 in this incubation operation control 
routine are the same contents as steps S500, S520, and S540 in the 3rd example. 
[0100] 

If, as for CPU built in ECU40, processing is started as shown in drawing 12 , first, a starting switch 58 
judges whether it is an OFF state (step S600), and when judged with it not being an OFF state, i.e., it being 
under operation, it will escape from it for a "return" and it will once end this incubation operation control 
routine. On the other hand, when judged with it being an OFF state at step S600, processing is advanced to 
stepS610. 
[0101] 

It judges whether the input of the authorization period (first day Zday, die-length L) mentioned above from 
key input equipment 410 can be managed with step S610. When judged with not being settled here, it 
escapes for a "return" and this incubation operation control routine is once ended. On the other hand, when 
judged with the ability of the input to be managed with step S610, a current date (Yday) is incorporated 
from a timer 412 (step S620). 
[0102] 

Then, CPU judges whether a current date (Yday) is contained at the authorization period inputted from key 
input equipment 410 (step S630). That is, Yday judges whether it is contained between L days of die length 
from the first day (Zday) of an authorization period. Drawing 13 is an explanatory view for explaining this 
judgment. For example, if the day indicated to be "-3" among drawing considers as the first day (Zday), 
using die-length L as three days, the day which added L days to the Zday will turn into a day indicated to be 
"0" among drawing. It judges whether a current date (Yday) is contained at the period by the day indicated 
to be "0" from the day indicated to be this "-3." 
[0103] 

At step S630, when judged with being contained at the authorization period when the current date (Yday) 
was inputted, an incubation operation control routine is performed (step S640), and this control routine is 
once ended after that. An incubation operation control routine is the same processing as the 1st example. On 
the other hand, at step S630, when judged with not being contained at the authorization period when the 
current date (Yday) was inputted, it escapes for a "return" immediately and this control routine is once 
ended. 
[0104] 

In the 1st modification of this 3rd example constituted as mentioned above, activation of incubation 
operation as shown in drawing 13 , when the present date (Y day) is contained at the authorization period 
inputted with the first day (Zday) and die length (L days) is permitted, and when not contained, activation of 
incubation operation is forbidden. For this reason, since incubation operation is not performed like the 3rd 
example when a fuel cell is not operated for a long period of time, it can prevent that a fuel (hydrogen) is 
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consumed vainly. 
[0105] 

(3-2) Explain another modification of the 3rd example. In said 3rd example, as a configuration equipped 
with the still more nearly same communication device 59 as the 1 st example, a stream day (Xday) is 
changed to key input equipment 410, and a setup of it by data communication is enabled in this modification 
next time with the communication terminal laid in the location distant from the electric vehicle 400. 
[0106] 

Drawing 14 is a flow chart which shows the incubation operation control routine in the modification (3-2) of 
the 3rd example. Step S500 in this incubation operation control routine thru/or S540 are the same as that of 
the 3rd example. When judged with the ability of the input (input from a communication terminal) of a 
stream day (Xday) not to be managed with step S510 next time, processing is advanced to step S700 and the 
message of a purport which has not been inputted is transmitted to a communication terminal. Then, if 
judged with whether the input of the next stream day (Xday) from a communication terminal ended, and it 
having judged and (step S710) ended, processing will be advanced to step S520. On the other hand, if 
judged with it not being yet setting settled at step S710, this control routine will once be ended. 
[0107] 

In the modification (3-2) of this 3rd example constituted as mentioned above, it can prevent that hydrogen is 
consumed vainly from it being lost like the 3rd example that incubation operation is performed at the time of 
unnecessary. Especially, in this modification (3-2), saving of fuel consumption can be aimed at from the 
location distant from the electric vehicle 400. 
[0108] 

(3-3) In the modification (3-2) of said 3rd example, in the configuration of the 3rd example, although it is 
the configuration which enabled the input from a communication terminal, in the modification (3-1) of the 
3rd example, it can also consider as the configuration which enabled the input of the authorization period 
(first day Zday, die-length L) from a communication terminal similarly. 
[0109] 

(3-4) Moreover, although a stream day (Xday), an authorization period (first day Zday, die-length L), and 
the data incorporated from a timer 412 made the date the unit, change them to this and they are good also 
considering a date and time of day as a unit at said 3rd example and a modification (3-1), (3-2), and (3-3) 
the next time inputted by the user. 
[0110] 

(3-5) In said 3rd example or modification (3-1), it is still better as authorization conditions for activation of 
this operation control routine also as a configuration which adds the freezing prediction result of the 1st 
example and the 2nd example. In the 3rd example, when affirmation distinction is carried out at step S530, 
step SI 10 of the 1st example thru/or processing (or step S3 10 of the 2nd example thru/or S360) of SI 40 are 
performed, and when a prediction result becomes "those with freezing fear", activation of an incubation 
operation running routine is permitted for the first time. Moreover, in the modification (3-1) of the 3rd 
example, when affirmation distinction is carried out at step S630, step SI 10 of the 1st example thru/or 
processing (or step S3 10 of the 2nd example thru/or S360) of SI 40 are performed, and when a prediction 
result becomes "those with freezing fear", activation of an incubation operation running routine is permitted 
for the first time. According to these configurations, the same effectiveness as the 3rd example and the 3rd 
example modification (3-1) can be done so, and incubation operation can also be operated further certainly. 
[0111] 

(3-6) As a modification of said 3rd example, it can also consider as the still more nearly following 
configurations. Although authorization or prohibition of incubation operation was defined in said 3rd 
example from the next operation scheduled day which the user keyed, and the present date, it can change to 
this and can also carry out as the configuration which defines authorization or prohibition of incubation 
operation based on the output signal from the actuation switch of the necessity of incubation operation 
which the user only keyed. That is, a user switches an actuation switch to the direction of incubation 
operation "no" at the time of shutdown, when it is judged in the head that there is a period long till the next 
operation scheduled day (when a starting switch 58 is switched to an OFF state from an ON state), and on 
the other hand, when there is no schedule which leaves an automobile over a long period of time, he 
switches an actuation switch to the direction of incubation operation "an important point." CPU incorporates 
the "important point" from an actuation switch, and the output signal of "no", is based on the signal, and 
permits or forbids activation of an incubation operation running routine. In this incubation operation running 
routine, as mentioned above, incubation operation is performed based on the cooling water temperature Tl. 
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It shall be good also as a thing based on other parameters which change to this and show the internal 

temperature of a fuel cell, and shall be based on other conditions. 

[0112] 

It can prevent that hydrogen is consumed vainly from it being lost also according to this modification that 
incubation operation is performed at the time of unnecessary. In addition, it is not necessary to necessarily 
restrict it at the time of shutdown, and as long as actuation of the above-mentioned actuation switch is 
during shutdown, it may be what kind of timing. 
[0113] 

Although the warm-up activation means as used in the field of the column of a "claim" was considered as 
the configuration which carries out incubation operation of the fuel cell stack in each example and each 
modification which have been mentioned above when an electric vehicle was in a shutdown condition When 
it changes to this and there is a shutdown demand of an electric vehicle (it is hereafter called "the time of 
shutdown") (i.e., when a starting switch 58 is switched to an OFF state from an ON state), it can also 
consider as the configuration which carries out predetermined period continuation operation of the fuel cell 
stack. This operation gestalt is hereafter explained in full detail as the 4th example. It also calls it "halt 
Tokiharu machine operation" hereafter to carry out predetermined period continuation operation of the fuel 
cell stack at the time of this shutdown. 
[0114] 

G. The 4th example and its modification : 

The 4th example of this invention is explained below. Drawing 15 is an outline block diagram showing the 
outline of the configuration of the electric vehicle 1 000 as the 4th example of this invention. This 4th 
example is equipped with the same configuration except for the point which is not equipped with a 
communication device 59 as compared with the 1st example. Moreover, it has a monitoring device 1010 and 
key input equipment 1020. The same number was given to the same parts as the 1st example among 
drawing. 
[0115] 

A monitoring device 1010 and key input equipment 1020 are electrically connected with ECU40, 
respectively. A monitoring device 1010 is for displaying an alphabetic character, an image, etc. Key input 
equipment 1020 is for receiving the alter operation by the user (in this case, operator of an electric vehicle 
1000), and inputting an alphabetic character and a numeric value. Specifically, a monitoring device 1010 
and key input equipment 1020 are constituted by the navigation system. While displaying an alphabetic 
character, an image, etc. on the screen (a touch panel is made to serve a double purpose) of a navigation 
system, the input of an alphabetic character or a numeric value is performed by displaying the carbon button 
corresponding to an alphabetic character or a numeric value on a screen, and receiving a user's key touch to 
a carbon button. 
[0116] 

Drawing 16 is the block diagram showing functionally actuation of ECU40 of the electric vehicle 1000 at 
the time of halt Tokiharu machine operation. Functionally, ECU40 of an electric vehicle 10 is equipped with 
the warm-up activation section 1041, the temperature information acquisition section 1042, the freezing 
prediction section 1043, the information section 1044, the warm-up necessity taking-in section 1045, and 
warm-up authorization / prohibition section 1046 so that it may illustrate. The control processing realized by 
each part 1041-1046 of ECU40 is explained below. 
[0117] 

Drawing 17 is a flow chart which shows the halt Tokiharu machine operation control routine in the 4th 
example. This halt Tokiharu machine operation control routine is repeatedly performed by every 
predetermined time (for example, 100msec) in ECU40 of an electric vehicle 10. Step SI 1 10 in this halt 
Tokiharu machine operation control routine thru/or SI 140 are step SI 10 in the 1st example thru/or the same 
contents as SI 40. 
[0118] 

If processing is started, CPU built in ECU40 will judge first whether it is a time of a starting switch 58 being 
switched to an OFF state from an ON state, so that it may illustrate (step SI 100). A starting switch 58 will 
emit the halt command signal as a shutdown demand to ECU40, if the actuation switched to an OFF state by 
the operator from an ON state is made. At step SI 100, CPU of ECU40 judges whether this halt command 
signal was received. 
[0119] 

It will be step SI 100, and if judged with having received the halt command signal, CPU advances 
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processing to step SI 1 10, and when judged with having not received the halt command signal on the other 
hand, it will escape from it for a "return" and it will once end this halt Tokiharu machine operation control 
routine. 
[0120] 

If processing progresses to step SI 1 10, CPU incorporates outside air temperature T2, after that, will judge 
"those of freezing with fear", and the prediction result of "having no fear of freezing" from whether the 
incorporated outside air temperature T2 is below the predetermined value Tb (steps SI 120-S1 140), and will 
display the prediction result on a monitoring device 1010 (step SI 150). In addition, the above-mentioned 
predetermined value Tb may be the same 0 degree C as the 1 st example, and may be a value of this example 
proper. 
[0121] 

Drawing 18 is the explanatory view showing the example of a display of the screen DS 4 of the monitoring 
device 1010 which displays said prediction result in the 4th example, (a) in drawing 18 is the case where a 
prediction result is "with [ of freezing ] fear", and (b) is the case where a prediction result is "with no fear of 
freezing." Down the screen DS 4, the carbon button BT11 of a "halt Tokiharu machine operation important 
point" and the carbon button BT12 of "halt Tokiharu machine operation no" are displayed so that it may 
illustrate. 
[0122] 

A user sees the prediction result displayed on the monitoring device 1010, judges the necessity of halt 
Tokiharu machine operation of an electric vehicle 10, and does the key touch of either of the carbon buttons 
BT1 1 and BT12 according to the decision result. What is necessary is just to carry out the key touch of the 
carbon button BT12 of "halt Tokiharu machine operation no" noting that a warm-up is unnecessary since the 
fuel cell stack 20 is getting warm with remaining heat when a user has the schedule which drives an electric 
vehicle 10 in the inside of a short time. CPU built in ECU40 incorporates said decision result inputted by the 
key touch (step SI 160). 
[0123] 

Subsequently, CPU of ECU40 judges any of necessity the decision result is (step SI 170). Here, when 
judged with it being the thing of the purport for which a decision result needs halt Tokiharu machine 
operation, CPU of ECU40 performs the warm-up running routine mentioned later (step SI 180). Then, CPU 
stops a blower 26 and a pump 36, and suspends a generation of electrical energy of the fuel cell stack 20 
(step SI 190). It escapes for a "return" after activation of step SI 190, and this halt Tokiharu machine 
operation control routine is once ended. 
[0124] 

On the other hand, at step SI 1 70, without performing processing of step SI 1 80, when it judges that a 
decision result is the thing of the purport which makes halt Tokiharu machine operation unnecessary, 
processing is advanced to step SI 190 and a generation of electrical energy of the fuel cell stack 20 is 
suspended. 
[0125] 

Drawing 19 is a flow chart which shows the warm-up running routine performed at step SI 1 80. If 
processing shifts to this warm-up running routine, CPU of ECU40 will incorporate first the cooling water 
temperature Tl detected by the temperature sensor 38 (step SI 300). Subsequently, CPU judges whether the 
cooling water temperature Tl is below the reference temperature Td (step SI 3 10). Here, in reference 
temperature Td, when water may be frozen within the fuel cell stack 20, it is cooling water temperature, and 
it sets up beforehand and memorizes in ECU40. For example, in this example, you may be 2 degrees C 
which is the same value as the 1 st reference temperature Ta 1 in the 1 st example, and may be the value of 
this example proper. 
[0126] 

CPU makes a generation of electrical energy of the fuel cell stack 20 continue in step SI 3 10, when the 
cooling water temperature Tl is judged to be below the reference temperature Td in order to warm up the 
fuel cell stack 20 (step SI 320). Processing of step SI 320 is only a thing which it carries out [ thing ] 
delaying only predetermined time etc. and makes operation of the fuel cell stack 20 in a generation-of- 
electrical-energy condition specifically continue. Processing is returned to step SI 300 after activation of step 
SI 320, and processing of steps SI 300 and SI 3 10 is repeated and performed. 
[0127] 

Without warming up, it escapes from CPU for a "return" and it once ends this warm-up running routine 
noting that water must have been frozen within the fuel cell stack 20 on the other hand, when it judges that 
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the cooling water temperature Tl exceeds reference temperature Td in step SI 3 10. That is, if according to 
the warm-up running routine of the above-mentioned configuration a generation of electrical energy of the 
fuel cell stack 20 is continued and reference temperature Td is reached until the cooling water temperature 
Tl exceeds reference temperature Td, a generation of electrical energy of the fuel cell stack 20 will be 
suspended. 
[0128] 

A series of processings of this warm-up running routine correspond to the warm-up activation section 1041 
in drawing 16 . Moreover, steps SI 100-S1 1 10 in a halt Tokiharu machine operation control routine, steps 
SI 120-S1 140, SI 1 50 and SI 160, and SI 170-1 190 correspond to the temperature information acquisition 
section 1042 in drawing 16 , the freezing prediction section 1043, the information section 1044, the warm- 
up necessity taking-in section 1045, and warm-up authorization / prohibition section 1046, respectively. 
[0129] 

According to the electric vehicle 10 of the 4th example constituted as mentioned above, when a starting 
switch 58 is switched to an OFF state from an ON state, freezing of the water inside the fuel cell stack 20 is 
predicted from outside air temperature T2, and the prediction result is displayed on a monitoring device 
1010. The operator of an electric vehicle 10 looks at the prediction result, and judges the necessity of halt 
Tokiharu machine operation based on the prediction result. The decision result is inputted into ECU40 from 
key input equipment 1020, and ECU40 permits or forbids activation of the warm-up running routine which 
warms up based on the decision result. 
[0130] 

Therefore, only when it judges that a user needs halt Tokiharu machine operation, activation of halt 
Tokiharu machine operation can be enabled. For example, when the inside of a short time has the schedule 
which drives an electric vehicle 1 0, it can avoid performing a warm-up, even if it compares from the fuel 
cell stack 20 getting warm with remaining heat and receives observation "with [ of freezing ] fear." For this 
reason, it can prevent that hydrogen is consumed vainly from it being lost that halt Tokiharu machine 
operation is performed at the time of unnecessary. 
[0131] 

The modification of this 4th example is explained below. 

(4-1) In said 4th example, in the warm-up activation section 1041 (warm-up running routine), although the 
warm-up is performed based on the cooling water temperature Tl , it may change to this, direct detection of 
the internal temperature of the fuel cell stack 20 may be carried out, and a warm-up may be performed. In 
short, if it is a value reflecting the internal temperature of the fuel cell stack 20 as "internal temperature of a 
fuel cell" that what is necessary is just made to warm up when the internal temperature of a fuel cell falls 
below to a predetermined value, it is not necessary to necessarily carry out direct detection of the internal 
temperature, and various measured value can be used. For example, it can judge based on using the 
equipment which replaces with the equipment which stores hydrogen gas as a hydrogen feeder 24, and is 
equipped with a reforming machine then the internal temperature of a reforming machine, and the 
temperature of the fuel gas supplied to the fuel cell stack 20. Moreover, it is good also as detecting outside 
air temperature as one of the values reflecting the internal temperature of the fuel cell stack 20. 
[0132] 

(4-2) Moreover, in said 4th example, in the freezing prediction section 42, although freezing of the water 
inside the fuel cell stack 20 is predicted based on outside air temperature T2, it changes to outside air 
temperature T2, and if it is the temperature information in connection with outside air temperature of the 
fuel cell stack 20, such as temperature of the inhalation air to the fuel cell stack 20, and cooling water 
temperature (available when [ with few temperature rises accompanying operation ] operation time is short, 
for example), various values can be used. 
[0133] 

(4-3) Although freezing prediction was performed in the freezing prediction section 42 based on the 
temperature information at the one time in said 4th example and its modification (1-1), and (1-2) When 
change to this, it asks for aging of outside air temperature T2, the temperature information after 
predetermined time is predicted from this aging and the forecast of that temperature information becomes 
below a predetermined threshold, it can also consider as the configuration predicted to be "those of freezing 
with fear." According to this configuration, the precision of a prediction result can be raised. 
[0134] 

(4-4) Although considered as the configuration which predicts freezing of the water inside the fuel cell stack 
20 from outside air temperature T2, and displays the prediction result on a monitoring device 1010 by 
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ECU40 carried in an electric vehicle 10 in said 4th example, it can change to this and can also consider as 
the configuration which displays outside air temperature T2 on a monitoring device 1010 as it is. According 
to this configuration, a user looks at that outside air temperature T2, predicts whether there is any fear of 
generating of freezing by the fuel cell stack 20 from outside air temperature T2 in the head, and judges 
necessity of a warm-up. The same effectiveness as the 4th example is done so also by this configuration. 
[0135] 

(4-5) Although considered as the configuration which predicts freezing of the water inside the fuel cell stack 
20 from outside air temperature T2, and displays the prediction result on a monitoring device 1010 by 
ECU40 carried in an electric vehicle 1 0 in said 4th example, it can change to this and can also consider as 
the configuration which reports the prediction result with voice from a loudspeaker etc. Moreover, in the 
above-mentioned modification (4-4), it can also consider as the configuration which reports outside air 
temperature T2 with voice. 
[0136] 

(4-6) Although temperature information which serves as a radical of freezing prediction in the freezing 
prediction section 42 was made into the measured value of a sensor etc. in said 4th example and 
modification (4-1) - (4-5), it can change to this and can also consider as the temperature information in 
connection with the outside air temperature offered from the outside. It can consider as forecast T3 of the 
minimum air temperature extracted from weather report data like the case of the 2nd example as a 
modification over the 1st example as temperature information. That is, like the 2nd example, the current 
positional information of an electric vehicle 1 0 is incorporated from a navigation system, the weather report 
database on networks, such as the Internet, is accessed, and the weather report data near [ which becomes 
settled from the incorporated car positional information ] a location are incorporated. And forecast T3 of the 
minimum air temperature is extracted from the incorporated weather report data. Freezing prediction is 
performed based on forecast T3 of this minimum air temperature. 
[0137] 

(4-7) In said modification (4-6), in the freezing prediction section 42, although freezing prediction was 
performed based on forecast T3 of the minimum air temperature, it can change to this and can also consider 
as the configuration which performs freezing prediction based on the both sides of forecast T3 of the 
minimum air temperature, and outside air temperature T2. According to this configuration, predictability can 
be improved further. 
[0138] 

H. The 5th example and its modification : 

The 5th example of this invention is explained. This 5th example is the same about hardware as compared 
with the 4th example. About software, the configuration of a halt Tokiharu machine operation control 
routine is different, and other points are the same. This 5th example gives and explains the same number to 
the parts of the same hardware as the 4th example. 
[0139] 

Drawin g 20 is a flow chart which shows the halt Tokiharu machine operation control routine in the 5th 
example. This halt Tokiharu machine operation control routine is repeatedly performed by every 
predetermined time (for example, 100msec) in ECU40 of an electric vehicle 10. Steps SI 500, SI 5 10, and 
SI 550 in this halt Tokiharu machine operation control routine thru/or SI 580 are the same contents as SI 100, 
S 1 1 1 0 and S 1 1 60 in the 1 st example thru/or S 1 1 90. 
[0140] 

CPU built in ECU40 advances processing to step SI 520 after activation of step SI 510, and incorporates the 
cooling water temperature Tl detected by the temperature sensor 38 so that it may illustrate. Subsequently, 
CPU performs processing which computes the stop time TM which can be rebooted based on the cooling 
water temperature Tl and the outside air temperature T2 incorporated at step SI 510 (step SI 530). 
Immediately after suspending an electric vehicle 100, the fuel cell stack 20 is getting warm with remaining 
heat, and does not freeze the interior of the fuel cell stack 20 immediately. Then, with the passage of time, 
the fuel cell stack 20 gets cold and the interior results in freezing. That calculation is aimed at for freezing 
time amount after carrying out shutdown of this electric vehicle 1 00 until the water inside the fuel cell stack 
20 results in freezing at step SI 530 as a stop time TM which can be rebooted. 
[0141] 

Drawing 2 1 is a graph which shows the relation between the cooling water temperature Tl, outside air 
temperature T2, and the stop time TM that can be rebooted. The stop time TM which can be rebooted 
becomes long, so that outside air temperature T2 will become high, if the cooling water temperature Tl is 
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fixed so that it may illustrate, and further, the stop time TM which can be rebooted becomes long, so that the 
cooling water temperature Tl becomes high. The map in which the relation shown in the above-mentioned 
graph is shown in this example is beforehand memorized by ROM of ECU40, at step SI 530, that map is 
read from ROM and the stop time TM according to outside air temperature T2 and the cooling water 
temperature Tl which can be rebooted is found by testing by comparison the outside air temperature T2 
incorporated at steps SI 510 and SI 520, and the cooling water temperature Tl on the above-mentioned map. 
[0142] 

Return and CPU display the stop time TM which was computed at step SI 530 and which can be rebooted on 
a monitoring device 1010 after activation of step S1530 at drawing 20 (step S1540). Although illustration is 
not carried out to the display screen of a monitoring device 1010, it considers as the configuration as which 
the carbon button BT1 1 of a "halt Tokiharu machine operation important point" and the carbon button BT12 
of "halt Tokiharu machine operation no" which were shown in drawing 18 with the stop time TM which can 
be rebooted are displayed. When there is a schedule which a user looks at the displayed stop time TM which 
can be rebooted, and drives an electric vehicle 10 to the inside of the stop time TM which can be rebooted 
The key touch of the carbon button BT12 of "halt Tokiharu machine operation no" is carried out noting that 
there is no fear of freezing of the fuel cell stack 20. When the operation schedule of the next time of an 
electric vehicle 1 0 is the time amount exceeding the stop time TM which can be rebooted, the key touch of 
the carbon button BT1 1 of a "halt Tokiharu machine operation important point" is carried out. 
[0143] 

At step SI 550, CPU incorporates the decision result of the necessity of halt Tokiharu machine operation 
inputted by the key touch. Processing is advanced to step SI 560 after activation of step SI 550. 
[0144] 

According to the electric vehicle 10 of the 5th example constituted as mentioned above, when a starting 
switch 58 is switched to an OFF state from an ON state, the stop time TM which can be rebooted is 
computed based on outside air temperature T2 and the cooling water temperature Tl, and the calculation 
result is displayed on a monitoring device 1010. The operator of an electric vehicle 10 looks at the stop time 
TM which can be rebooted, and judges the necessity of halt Tokiharu machine operation. The decision result 
is inputted into ECU40 from key input equipment 1020, and ECU40 permits or forbids activation of the 
warm-up running routine which warms up based on the decision result. 
[0145] 

Therefore, only when it judges that a user needs halt Tokiharu machine operation, activation of halt 
Tokiharu machine operation can be enabled. For example, when the schedule which drives an electric 
vehicle 10 is in [ which can be rebooted ] a stop time TM, it can avoid performing a warm-up. For this 
reason, it can prevent that hydrogen is consumed vainly from it being lost that halt Tokiharu machine 
operation is performed at the time of unnecessary. 
[0146] 

The modification of this 5th example is explained below. 

(5-1) Although temperature information in connection with the outside air temperature used as the radical of 
calculation of the stop time TM which can be rebooted was made into the outside air temperature T2 
detected by the outside-air-temperature sensor 57 in said 5th example, it can change to this outside air 
temperature T2, and various values reflecting the temperature information in connection with outside air 
temperature of the fuel cell stack 20, such as temperature of the inhalation air to the fuel cell stack 20 
detected by the inhalation-of-air temperature sensor (not shown), can be used. 
[0147] 

(5-2) In said 5th example and its modification (5-1), although "temperature information in connection with 
outside air temperature" was made into the measured value of a sensor etc., it can change to this and can 
also consider as the temperature information in connection with the outside air temperature offered from the 
outside. It can consider as forecast T3 of the minimum air temperature extracted from weather report data 
like the case of the 2nd example as a modification over the 1st example as temperature information. That is, 
like the 2nd example, the current positional information of an electric vehicle 10 is incorporated from a 
navigation system, the weather report database on networks, such as the Internet, is accessed, and the 
weather report data near [ which becomes settled from the incorporated car positional information ] a 
location are incorporated. And forecast T3 of the minimum air temperature is extracted from the 
incorporated weather report data. The stop time TM which can be rebooted is computed based on forecast 
T3 and the cooling water temperature Tl of this minimum air temperature. 
[0148] 
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(5-3) Although the cooling water temperature Tl is used in said 5th example as other parameters used as the 
radical of calculation of the stop time TM which can be rebooted, this cooling water temperature Tl is 
replaceable with various values reflecting the internal temperature of the fuel cell stack 20. 
[0149] 

(5-4) Although information to a user was performed at step SI 540 by displaying the stop time TM which 
can be rebooted on a monitoring device 1010, it can change to this and can also consider as the 
configuration which reports with voice the stop time TM which can be rebooted. 
[0150] 

(5-5) Although it faced performing the warm-up at the time of shutdown, freezing time amount until the 
water inside the fuel cell stack 20 results in freezing was predicted and said 5th example had reported the 
prediction result to the user It changes to this, and even if it faces performing incubation operation under 
shutdown, freezing time amount until the water inside the fuel cell stack 20 results in freezing can be 
predicted, and it can also consider as the configuration which reports the prediction result to a user. In the 
incubation operation control routine ( drawing 3 ) of the 1st example for example, step SI 10 thru/or SI 40 It 
changes to step SI 510 in the halt Tokiharu machine operation control routine of said 5th example thru/or 
SI 530. At step SI 50 What is necessary is just to consider as the configuration which transmits the stop time 
(it is desirable to call it "the stop time which can be started" here since it is during shutdown) TM which was 
computed at step SI 530, and which can be rebooted as a prediction result. 
[0151] 

I. The 6th example and its modification : 

The 6th example of this invention is explained. This 6th example is equipped with the same hardware 
configuration as compared with the 3rd example (refer to drawing 7 ). Further about software, it changes to 
an incubation operation control routine, and a halt Tokiharu machine operation control routine is performed. 
This 6th example gives and explains the same number to the parts of the same hardware as the 3rd example. 
[0152] 

Drawing 22 is a flow chart which shows the halt Tokiharu machine operation control routine in the 6th 
example. This halt Tokiharu machine operation control routine is repeatedly performed by every 
predetermined time (for example, 100msec) in ECU40. Step SI 710 in this halt Tokiharu machine operation 
control routine thru/or SI 730 are the same as that of step S610 in the incubation operation control routine of 
the modification (3-1) of the 3rd example shown in drawing 1 2 thru/or 630. 
[0153] 

As shown in drawing 22 , CPU built in ECU40 will judge first whether it is a time of a starting switch 58 
being switched to an OFF state from an ON state, if processing is started (step SI 700). This step SI 700 is 
the same as step SI 100 in the 4th example mentioned above. Here, when it was not a time of switching to an 
OFF state from an ON state, i.e., judged with it not being at the shutdown time, it escapes for a "return" and 
this halt Tokiharu machine operation control routine is once ended. On the other hand, when judged with it 
being at the shutdown time at step SI 700, processing is advanced to step SI 710. 
[0154] 

At step SI 710, it judges whether the input of the authorization period (first day Zday, die-length L) from key 
input equipment 410 has ended. The input of this authorization period is performed from the screen of the 
navigation system which constitutes key input equipment 410. 
[0155] 

Drawing 23 is the explanatory view showing an example of the screen DS 5 of the navigation system in the 
6th example. The calender CL 3 is displayed on the screen DS 5, and a user can input into it the first day of 
the period which enables activation of halt Tokiharu machine operation, i.e., the period when halt Tokiharu 
machine operation is permitted, (the above-mentioned authorization period) by carrying out the key touch of 
the date part DY3 contained in a calender CL 3 so that it may illustrate. Moreover, the arrow-head carbon 
button BT21 for inputting the die length of an authorization period into a calender CL 3 is formed. A user 
can input the die length of an authorization period by carrying out the key touch of the arrow-head carbon 
button BT21, and fluctuating the display of die length. In addition, another routine can perform this input to 
various timing. 
[0156] 

It judges whether it returned to drawing 22 and the input of the authorization period (first day Zday, die- 
length L) mentioned above can be managed with step SI 710. When judged with not being settled here, it 
escapes for a "return" and this halt Tokiharu machine operation control routine is once ended. On the other 
hand, when judged with the ability of the input to be managed with step SI 710, from a timer 412, a current 
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date (Y day) is incorporated (step SI 720), and it judges whether a current date (Yday) is contained at the 
authorization period inputted from key input equipment 410 (step S1730). That is, Yday judges whether it is 
contained between L days of die length from the first day (Zday) of an authorization period. 
[0157] 

Drawing 24 is an explanatory view for explaining this judgment. For example, if the day indicated to be "-3" 
among drawing considers as the first day (Zday), using die-length L as three days, the day which added L 
days to the Zday will turn into a day indicated to be "0" among drawing. It judges whether a current date 
(Yday) is contained at the period by the day indicated to be "0" from the day indicated to be this "-3." 
[0158] 

When judged with being contained at step SI 730 at the authorization period when the current date (Yday) 
was inputted, a warming-up operation-control routine is performed (step SI 740). A warming-up operation- 
control routine is the same processing as the 4th example. Then, CPU stops a blower 26 and a pump 36, and 
suspends a generation of electrical energy of the fuel cell stack 20 (step SI 750). It escapes for a "return" 
after activation of step SI 750, and this halt Tokiharu machine operation control routine is once ended. 
[0159] 

Without performing processing of step SI 740, when judged with on the other hand not being contained at 
the authorization period when the date (Yday) current at step SI 730 was inputted, processing is advanced to 
step SI 750 and a generation of electrical energy of the fuel cell stack 20 is suspended. 
[0160] 

In this 6th example constituted as mentioned above, as shown in drawing 24 , when the present date (Yday) 
is contained at the authorization period inputted with the first day (Zday) and die length (L days), activation 
of halt Tokiharu machine operation is permitted, and when not contained, activation of halt Tokiharu 
machine operation is forbidden. For this reason, since halt Tokiharu machine operation is not performed 
when an electric vehicle is not driven for a long period of time, it can prevent that a fuel (hydrogen) is 
consumed vainly. For example, when the travel to a cold district is decided, by specifying the travel period 
from said screen DS 5, only the travel period can perform halt Tokiharu machine operation, and a warm-up 
cannot be performed on the other day. 
[0161] 

The modification of said 6th example is explained below. 

(6-1) Although it constituted from the 6th example so that the authorization period made possible 
[ activation of halt Tokiharu machine operation ] for a user might be inputted, it can change to this and can 
also consider as the configuration which inputs the operation scheduled day (it is hereafter called the 
"freezing operation scheduled day") with a possibility that water may be frozen inside the fuel cell stack 20. 
Drawing 25 is the explanatory view showing an example of the screen DS 6 of the navigation system which 
constitutes the key input equipment 410 (the same number was given to the same parts as the 6th example) 
of this modification. The calender CL 4 is displayed on the screen DS 6, and a user can input the above- 
mentioned freezing operation scheduled day into it by carrying out the key touch of the date part DY4 
contained in a calender CL 4 so that it may illustrate. In addition, another routine can perform this input to 
various timing. 
[0162] 

Drawing 26 is a flow chart which shows the halt Tokiharu machine operation control routine in the 
modification (6-1) of the 6th example. This halt Tokiharu machine operation control routine is repeatedly 
performed in ECU40 of an electric vehicle 400 for every predetermined time, steps SI 800, SI 820, and S in 
this halt Tokiharu machine operation control routine — the steps [ in / in 1840 and 1850 / the 3rd example ] 
S 1 700, S 1 720, and S - they are the same contents as 1 740 and 1750. 
[0163] 

CPU built in ECU40 as shown in drawing 26 judges whether it is a time of a starting switch 58 being first 
switched to an OFF state from an ON state, when processing was started (step SI 800), when judged with it 
not being that time of switching, i.e., it not being at the shutdown time, it escapes for a "return" and this 
incubation operation control routine is once ended. On the other hand, when judged with it being at the 
shutdown time at step SI 800, processing is advanced to step SI 8 10. 
[0164] 

It judges whether the input of the freezing operation scheduled day mentioned above from key input 
equipment 410 can be managed with step SI 810. When judged with not being settled here, it escapes for a 
"return" and this halt Tokiharu machine operation control routine is once ended. On the other hand, when 
judged with the ability of the input to be managed with step SI 810, a current date (Yday) is incorporated 
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from a timer 412 (step SI 820). 
[0165] 

Then, CPU judges whether it is after three days ago from the freezing operation scheduled day (Wday) 
which the current date (Yday) inputted (step SI 830). Drawing 27 is an explanatory view for explaining this 
judgment. It judges whether a current date (Y day) is contained at the period after the date by which the date 
indicated to be "-3" among drawing corresponds three days ago, and is indicated to be this "-3" at step S530 
from the freezing operation scheduled day (Wday). 
[0166] 

When drawing 26 judges that the present date (Yday) is after three days ago from a stream day (Wday) at 
return and step SI 930 next time, after that and CPU which perform a halt Tokiharu machine operation 
running routine (step SI 840) stop a blower 26 and a pump 36, and suspend a generation of electrical energy 
of the fuel cell stack 20 (step SI 850). It escapes for a "return" after activation of step SI 850, and this halt 
Tokiharu machine operation control routine is once ended. 
[0167] 

Without performing processing of step SI 840, when judged with on the other hand not being contained at 
the authorization period when the date (Yday) current at step SI 830 was inputted, processing is advanced to 
step SI 850 and a generation of electrical energy of the fuel cell stack 20 is suspended. 
[0168] 

In the modification of this 6th example constituted as mentioned above, as shown in drawing 27 , from the 
freezing operation scheduled day (Wday), if it is after three days ago, activation of halt Tokiharu machine 
operation will be permitted, and if it is a front [ before / three day ], activation of halt Tokiharu machine 
operation will be forbidden from the freezing operation scheduled day (Wday). For this reason, since halt 
Tokiharu machine operation is not performed when there is no schedule to which an electric vehicle 
operates in the state of freezing for a long period of time, it can prevent that a fuel (hydrogen) is consumed 
vainly. For example, when the move to a cold district is decided, by specifying the transfer day from said 
screen DS 5, halt Tokiharu machine operation can be performed from the transfer day after three days ago, 
and a warm-up cannot be performed before the day. 
[0169] 

In addition, three-day before of the above is for making the error for three days permit to the scheduled day, 
and it is beforehand set up by ECU40. Therefore, in order to raise certainty more, it is also possible like four 
days and five days to set up a longer date beforehand or to set up beforehand the shorter date like two days 
and one day. Moreover, this date can also be considered as the configuration which can be set up from key 
input equipment 410 grade by the user. 
[0170] 

(6-2) Explain another modification of the 6th example. Further, as a configuration equipped with the same 
communication device 59 as the 1st example, like the modification (3-3) over the 3rd example, the 
authorization period (first day Zday, die-length L) when halt Tokiharu machine operation is permitted can 
be changed to key input equipment 410, and a setup of it by data communication can be enabled in said 6th 
example in this modification with the communication terminal laid in the location distant from the electric 
vehicle 400. 
[0171] 

(6-3) In the modification (6-2) of said 6th example, in the configuration of the 6th example, although it is 
the configuration which enabled the input from a communication terminal, in the modification (6-1) of the 
6th example, it can also consider as the configuration which enabled the input of the freezing operation 
scheduled day (Wday) from a communication terminal similarly. 
[0172] 

(6-4) Moreover, although the data incorporated from the authorization period (first day Zday, die-length L) 
inputted by the user, the freezing operation scheduled day (Wday), and a timer 412 made the date the unit, 
change them to this and they are good also considering a date and time of day as a unit at said 6th example 
and a modification (6-1), (6-2), and (6-3). 
[0173] 

(6-5) In said 6th example or modification (6-1), it is still better as authorization conditions for activation of 
this operation control routine also as a configuration which adds the freezing prediction result of the 1st 
example and the 2nd example. In the 6th example, when affirmation distinction is carried out at step SI 730, 
step SI 10 of the 1st example thru/or processing (or step S3 10 of the 2nd example thru/or S360) of SI 40 are 
performed, and when a prediction result becomes "those with freezing fear", activation of a warm-up 
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running routine is permitted for the first time. Moreover, in the modification (6-1) of the 6th example, when 
affirmation distinction is carried out at step SI 830, step SI 10 of the 1st example thru/or processing (or step 
S3 10 of the 2nd example thru/or S360) of SI 40 are performed, and when a prediction result becomes "those 
with freezing fear", activation of a warm-up running routine is permitted for the first time. According to 
these configurations, the same effectiveness as the 6th example and the 6th example modification (6-1) can 
be done so, and halt Tokiharu machine operation can also be operated further certainly. 
[0174] 

Furthermore, this invention can be carried out in various modes in the range which is not restricted to an 
above-mentioned example or an above-mentioned modification, and does not deviate from the summary. 
[0175] 

For example, in the 4th thru/or the 6th example, and those modifications, although the warm-up activation 
section 1041 (warm-up running routine) was the configuration that only the period when it faces suspending 
a generation of electrical energy of a fuel cell stack at, and the cooling water temperature Tl becomes below 
the reference temperature Td carried out continuation operation of the fuel cell stack, it can be changed to 
this and can consider only time amount defined beforehand as the configuration which performs 
continuation operation of a ftiel cell stack. Or only predetermined time defined based on the cooling water 
temperature Tl can also be considered as the configuration which performs continuation operation. 
[0176] 

As a warm-up activation means, moreover, in the 1st thru/or the 3rd example, and those modifications 
Although it considered as the configuration which carries out incubation operation of the fuel cell stack 
when an electric vehicle is in a shutdown condition (under shutdown), and it was considering as the 
configuration which warms up a fuel cell stack in the 4th thru/or the 6th example, and those modifications 
when there was a shutdown demand of an electric vehicle In short, after there was a shutdown demand of an 
electric vehicle, if it is the configuration of warming up a fuel cell, it is applicable also to the warm-up of 
any. 
[0177] 

Furthermore, in the 1 st thru/or the 6th example, and those modifications, a heater can be formed in the fuel 
cell stack entrance side of the cooling water passage 32, and it can also consider as the configuration which 
makes said heater energize using a generation of electrical energy of the fuel cell stack 20 at the time of the 
warm-up at the time of incubation operation under shutdown, or shutdown. By heating the fuel cell stack 20 
at a heater, the temperature up of the fuel cell stack 20 can be brought forward. 
[0178] 

Moreover, it is not necessary to restrict to an automobile and can consider as the configuration which 
changes to an automobile and is applied to other mobiles, such as a motorcycle and a vessel. Moreover, it is 
not necessary to necessarily restrict to a mobile, and can also apply to the equipment for stationing which 
carries a fuel cell. Furthermore, the configuration reported by changing the prediction result of a user to a 
display on a display, and voice's reporting or making a status lamp turn on is also possible. 
[Brief Description of the Drawings] 
[0179] 

[Drawing 1] It is an outline block diagram showing the outline of the configuration of the electric vehicle 10 
as the 1 st example of this invention. 

[Drawing 2] It is the block diagram showing functionally the electric vehicle 10 at the time of an incubation 
operation control, and actuation of a communication terminal 60. 

[Drawing 3] It is the flow chart which shows the incubation operation control routine performed by ECU40 
of an electric vehicle 1 0, and the incubation train-operation-dispatching routine performed by the body 70 of 
equipment of a communication terminal 60. 

[Drawing 4] It is the explanatory view showing the example of a display of Screen DS of the display unit 
which displays a prediction result. 

[Drawing 5] It is the flow chart which shows the incubation operation running routine performed at step 
SI 80. 

[Drawing 6] It is the flow chart which shows a part of incubation operation control routine in the 2nd 
example of this invention. 

[Drawing 7] It is an outline block diagram showing the outline of the configuration of the electric vehicle 
400 as the 3rd example of this invention. 

[Drawing 8] It is the explanatory view showing an example of the screen DS 2 of the navigation system 
which constitutes key input equipment 410. 
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[Drawing 9] It is the flow chart which shows the incubation operation control routine in the 3rd example. 
[Drawing 10] It is an explanatory view for explaining the judgment by step S530. 

[Drawing 1 1 ] It is the explanatory view showing an example of the screen DS 3 of the navigation system 
which constitutes the key input equipment 410 of the modification (3-1) of the 3rd example. 
[ Drawing 12] It is the flow chart which shows the incubation operation control routine in the modification 
(3-1) of the 3rd example. 

[Drawing 13] It is an explanatory view for explaining the judgment by step S630. 

[Drawing 14] It is the flow chart which shows the incubation operation control routine in the modification 
(3-2) of the 3rd example. 

[Drawing 15] It is an outline block diagram showing the outline of the configuration of the electric vehicle 
1 000 as the 4th example of this invention. 

[Drawing 16] It is the block diagram showing functionally actuation of ECU40 of the electric vehicle 1000 
at the time of halt Tokiharu machine operation. 

[Drawing 17] It is the flow chart which shows the halt Tokiharu machine operation control routine in the 4th 
example. 

[Drawing 1 8] It is the explanatory view showing the example of a display of the screen DS 4 of the 
monitoring device 1010 which displays a prediction result. 

[Drawing 19] It is the flow chart which shows the warm-up running routine performed at step SI 180. 
[Drawing 20] It is the flow chart which shows the halt Tokiharu machine operation control routine in the 5th 
example of this invention. 

[Drawing 21] It is the graph which shows the relation between the cooling water temperature Tl, outside air 
temperature T2, and the stop time TM that can be rebooted. 

[Drawing 22] It is the flow chart which shows the halt Tokiharu machine operation control routine in the 6th 
example of this invention. 

[Drawing 23] It is the explanatory view showing an example of the screen DS 5 of the navigation system in 
the 6th example. 

[Drawing 24] It is an explanatory view for explaining the judgment by step SI 730. 

[Drawing 25] It is the explanatory view showing an example of the screen DS 6 of the navigation system 
which constitutes the modification (6-1) of the 6th example. 

[Drawing 26] It is the flow chart which shows the halt Tokiharu machine operation control routine in a 
modification (6-1). 

[Drawing 27] It is an explanatory view for explaining the judgment in step SI 830. 



[Description of Notations] 


[0180] 


10 .. 


. an electric vehicle 


20.. 


. a fuel cell stack 


24 .. 


. a hydrogen feeder 


26 .. 


. a blower 


30.. 


. a cooling system 


32 .. 


. cooling water passage 


34.. 


. a radiator 


36 .. 


. a pump 


38 .. 


. a temperature sensor 


40.. 


. an electronic control unit (ECU) 


41 .. 


. the incubation operation activation section 


41a. 


... Temperature information acquisition section 


42 .. 


. the freezing prediction section 


43 .. 


. the transmitting section 


44 .. 


. an incubation operation necessity receive section 


45 .. 


. incubation operation authorization / prohibition section 


50.. 


. a rechargeable battery 


52 .. 


. a DC to DC converter 


54 ... 


. an inverter 


56 .. 


. a motor 


57 .. 


. an outside-air-temperature sensor 


58 .. 


. a starting switch 
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59 ... a communication device 

60 ... a communication terminal 

70 ... the body of equipment 

71 ... a receive section 

72 ... the information section 

73 ... the incubation operation necessity transmitting section 
80 ... a display unit 

90 ... a keyboard 

91 ... a mouse 

400 ... an electric vehicle 
410 ... key input equipment 
412 ... a timer 
1000 ... an electric vehicle 
1010 ... a monitoring device 
1020 ... key input equipment 

1041 ... the warm-up activation section 

1042 ... the temperature information acquisition section 

1043 ... the freezing prediction section 

1044 ... the information section 

1045 ... the warm-up necessity taking-in section 

1046 ... warm-up authorization / prohibition section 
Tl ... Cooling water temperature 

T2 ... Outside air temperature 

T3 ... Minimum-air-temperature forecast 



[Translation done.] 
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* NOTICES * 

«TFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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C . f£ JB , » * : 10 

D. K#ffl : 

E. f^mStfiJi-troS^tftJ: 

f. m 3 mnw t to&mm •. 

G. $4liit^©f«« : 

H. !g5|g}&0iJt-£CD^^0iJ: 

1 . $s e mmm t z <D&mm ■. 

[ 0 0 4 6 ] 

A. £E g <E> £ ft: # fijc : 

T* 2b 5 „ «^g»*l 0 f4 , ±*«i:L-C*S)ft*»;*#s'* 2 0 £: tf! x. 5 „ * . *fc S 20 

M.X 9 V 9 2 0 WJUZZSSHi: Lt , **«iSgl2 4, n 7 2 6 , ?&9il3 0 ^It 

ifiifi^^ s/ * 2 o b itsi* <omm<D <z> ternm-timx-ib z & , *mnm 

[ 0 0 4 7 ] 

? 2 oory - h'i'ft|&t58t-cfc5„ « *. if , *S«^il24tt > ^ , 

*m»Am-&&zft&icm-tz*m?>>?zffiz.5>-tb-rtii-££k\,^ *t$. m^it^Rtt 
izmztixTs - k a> # m $ n it «s x * t* . ***^$i2 4 * * 

2 0 irSrgfitSSSSIiii^t, St;iftft^Sj£:(c*t5 r t *s t ^ 5 (m^-fr-f) . 

* 7t , ftg S ?fe X ? y ? 2 0 <D *> y — K (4 , y n 7 2 6 tf* W 9 j£ A/ fc* £ ^ # , & ft H * 30 

[ 0 0 4 8 ] 

#f *P !g g 3 Oil, 88 m * * y * 2 OF^^^aSig-r-SJ: 5 ^J^^$tbfc^Sl*«E8S3 

97k^iS3 2rtt-»ai*^fsj-fr5ri^ff5 0 mm&m* 9 > 9 2 0 e tut 

$ * , r©ftS*S:7i?x-? 3 4T?ftSlt5r tluiot, 2 OCrt 

»»««:BrJ£©ttHrtf::«o 0 34tt, 0f L*: r vSrfttfc 5 , 

:oft377>5rMt5r ix\ 7 5?! - * 3 4 is ft Z, #s tjl * ?> %l M & l&m-t Z z\ b 
^ T * 5 . *5 , ?££p*»fcSg3 2 t J3 T , M^MM* ? -y ? 2 OircO^jgSgCia^T-fco 40 

T^5„ HIT- (4, ^a7kSfEi^3 2rtS'^*p*-iS*S-r5*-|6]Sr^PPT-^bTV'>-5 0 
[ 0 0 4 9 ] 

m^aiib^iOte, ilfti^^ y ^ 2 orolt, iiSili: LtQ2^fj| ( s< y <t 
V) 5 0 IrliTV^. 2^1*5 0 14, DC/DC3>^— ? 5 2 ^ ^ LTllftlfi^ 

# y ^ 2 O itJIfcttttSKT^i. -f :/ - * 5 4 14 , n*vfe©itt*«»*»fe=ffiS;«JE 
S 2S £: £ j£ U T , *j^^Sbffl<oe — ^ 5 6IC*J&L, 5 6©|Hlfiit F/W:? t IrSJ 

[ 0 0 5 0 ] 

iSSifl Ott, ffl^ftijffl^.-yh (ECU) 40^ix.5„ ECU40f4, 1" ? 50 
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» l r ^ s . -r * fc> *> » ±&m.at-k 3 s totitmw* t«i»|[i oicRitbh 

fca*©-fe>'*^^-l'j/^-*»bflr-^SrS«-*-5i:*fc» *|ft»ll24 > n ? 2 6 ^ 
/DC^V^-* 5 2 -W - * 5 4t={M*|lflr#SrHlAbr, * - * 5 6 Oig^HI 

-r -s „ 

[ 0 0 5 1 ] 

^ ^ ja ± > 5 7, &m±#(D ~> * r j*<oiii® t w±<Dm^% z tcib (D&jWj * j *y 

* A' fc 19: t* h tl X *5 0 , ^^Bri6i:<CoTV^ 0 
[ 0 0 5 2 ] 

E C U 4 0 fi , ffiStVf3 8, ^«ta-fe>"9-5 743j;t5*&ib^>l'y^5 8*»foWflH3- 
£ £ fa L T , ^^®M**;y^2 0»jiii£ftJ^?>--o,!:LT, «&2C:iHJIp«rfTfe?. fit 

) fc , «»t»^*y^ 2 0S:«»I(Et5Ifi«»t*>5. £ ft , |gai«10tt > 
Ift8E5 g^iitJSO, ECU40li, iim^S5 9$r^LT, tgSltlOi^ 
**tfc»Effc:*«3;h.fcaffj|65|c!B«6 0 fc©M^f*-#»ff»TflB;!e«jjfcfcfcoT^S 0 
ECU4 OH, ii{f^^5 9 IriMTHIS^gt 6 0 tin]-?-?*— «: ff * V* 

[ 0 0 5 3 ] 

IffJg*^16 014, Pbi$5^-yt;V3>lf a -^ti iJigSS ji,, ii ft i£ g £r J£ 

It5;ittsii$i odtttt^ixsaflrggs 9i:«?wj-e«s»iiflr»r«i4;#^t* 
So 4 *s % mmmmmm 6 o t ® «c g » * 1 o (DM&w.mmmx'*? v &?> -r 5t^n«i 

[ 0 0 5 4 ] 

B . »f£ : 

^t7*n y^HTfca. B * "T S «£ 5 H: , l^at*10©ECU40li < tiWKB, 

fiija«te*fir«fiJ4i. fi«m#st»gfi5 4 i a , at *s ^ 4 2 , a 3 . Bases 

5 3 fa * 4 4 # J: a « |f . * jfc 4 5 * fl( 5 o «!ftX|E5fcfT*|!4ir±, * 
<< y 7- 5 8 tfiStyf3 8i>t,«§f|:(£;i:t, a 17 2 6*3±^tK>^3 6£ig»)£ 
tTIilix^^20|;iglt5 o *B«fffgil&f#g|54 1att:, »l^-fyf584>6 
«iiJ*ft^lcj;otl^|ft$i 0as31$i^jfc*£&£lSLfci:£fc s * ^ iB -fe V 1*- 5 7 a> 

**£^«|»4 2W: % iftill«Sj>«(4 l aKJ:D6#UfcfiS 
«f « S -3 ^ r , * » * Mi x * y * 2 0Ort«B^a[i^36J»^-j-S*S**i,*s*>5*»5*»*^ 

[ 0 0 5 5 ] 

ai«»43fcj:t), =t <d f mm m * am mm 5 9 icmv , igit 59«>&7 
-#iiftni±oraftJB*««6 0fcijsfli-t-5 c ams£7fc£gg6 0fi, M a* u «fc 5 
-yfyu^yf.-^ti^^Jiifct^T-, £§g*# 7 o , f^/M^^^S 
0 , ^r-#-K90*ii(? 7 ^91f!rix5 ( ll^ftTOtt, « IB ft In tt . £ ft ft 
7 1, &*0SfS 7 2 , «fflBM5i£fia$73*«;t3 0 ECU40«>bJS6jlT<5»B 
^ffi'J^^^r, Sff^7 1{cJ;<3SftLT, *4n»7 2fcJ:»K fUfl§#fc**L-C*0!>^«8|S 

[ 0 0 5 6 ] 
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m m % tt , ^ <r> & s 4x tc m & m & ^ x & u.wm <o m w & mm l t , ^ <z> « ss? *s m & 

* - * - K 9 0 (Jfcttv^91) ^^A^t5„ It«*gt 6 0 W^i**7 O f 

-?ifeiaoTigit$i o©ecu4 ocuits. #: ^ x , o©e 

CU40XI4, ^<73i£ tilt < 3¥UB?r*S*3r, «^SteS^S«Sl5 4 4 {£ J; 9 g« Lt, 
nnmm&^m^^X . «»jHEtf*r-*Jk»4 5K:.fc5, «*3te*frtt4 1fc:.fc5 

[ 0 0 5 7 ] 

82tRBLfct«S»*l OOECU4 0 tii{fjfg*^m6 0 <D Wi ft Z M ZL-f Z ffl ® 
*&3Ko^X, M:R?!t5. H 3 14, t^lltlO©ECU40T^fT^5ffi£I 
ife «M #P ^ — ^ > t , il ft SBS 3£ © 6 0(D^M*ft:7 0(CT||ff^tt5iS:fS.3lfeJt^-/U — ^ 

[ 0 0 5 8 ] 

<fc ?fi 3 (|E M <d=P — ^ > 14 , OCECU4 OCfc^t, Bf^WF^fe^i^'Jjg 

L * fi 1 $ *l 5 „ - - T- , Bff £ B# m t ti , 09 * fi , 1 IB tt T *> 3 . HStSi?!:, « t( 
Sl*io©ECU40i;rti^5cputt > teli^feJ ^15 i , * -f , *& » * -f * 
f 5 8tt^7«|f*5^§i>S:«£t5 (^^siOO) . r ;ft{4 , S^Stb^l 

0 asjUE^jkEf x $> 3 *>5d>S:f8£t 5 rot fc 9 , : : T-t7ttif!ii\ i" ft fc> *> g 

[ 0 0 5 9 ] 

- 2f , Xiry^SlOOX, J4i^-;f 5 8llt7«|fi5, "Tfc 

1 0 dSSte^Jt * Kfc 3 £ «j£ $ flltm-t^ f4, 1 OCfel^ifeS. 

CPU (4, t©^ftlT2#Bf!6tTb («*.«, Ot) aTT*44»ff«»tf||ietS ( 

*-ry:/si20) o r. r -e , K%.S.t 2 & mfem.T b sir-? & z t mm $ tntm& , c 
p u «: , «s«-*ft^^5/^2o©rtau-c7k«>*te*j*^i-s*s*jxas#si;u-c, * m m 
^ £ r jt ^ <d *j n^r •? j t ie ts 3 (xiry^siSO) o 

[ 0 0 6 0 ] 

- 3> , ^«MT2*S3f^ffiTbSr±ia«i:*U«$*tfc#^, C P u J4 , B & M m * 9 y 
J t IS fg "f 5 (Xt 1 :7 s S 1 4 0 ) „ Xty^S 1 3 OSfctiS 1 4 0©!!?^, CPU 

^W»**»«»*igii6(MCi£flr-*-5ftL3ffi«rfT*5 ( ^ ^ s/ ^ S 1 5 0 ) 
[ 0 0 6 1 ] 

ii{f*5i5^S6 o 7 o -e « , «iaate»^-/p--^->*J5gfTii!*ft**i,-c*jo, 

CPUli, ^ T y7S 2 0 OX, llllll 0WECU4 0 & 21 & tl X 3tE 5 M IE ^ fli 

h8 Ol:$/7$t5 (^7 i s/7 p S2l0) o 
[ 0 0 6 2 ] 

K W H X *> S „ 0 4 <P W (a) fi, T M ft « ft* r«^W*5^tL^r?)j © » * X *> 0 , (b 

) (4, r «S®fc^til Lj <t> t* <5 „ i^t5i5l:, m a d s « t # 

fc n , r^^sfe Sj o^^^BTii r « a 3 £ Sj ro#*vBT2£as*^£;ft, 

So 

[ 0 0 6 3 ] 

fij ffl # 14 , tWf^T-I/^a^j, hgOtSSJtifcfliSSr^t^ tt ft S lb * 1 
* t5 ' Jt##J(C«4, #Jffl#f4, @4fiLfc*^yBTl, BT2©^ftl^l:-7^7, 
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1 *6A*Sftfc»E*«»*«r*8ii^T ( * ^ y S 2 2 0 ) *-0*|»ril&S* ^ 
- * afc J; o Tffi^ g Si* i o izmm (^y/S 2 3 0 ) 

[ 0 0 6 4 ] 

otibii^sufcinii, Ecu4oocputt, *a-*-5*a»iB*ff,u-^ v 

[ 0 0 6 5 ] 

*6. -o*H6*ti*-f>Kjiiii»frtfit, ECU4O05CPUB £i* m 

3 8 i ItWSMT 1 Oiitf ( * ^ „ y S 3 0 0 ) * * 

C Putt, T i i ®i? MTa lHTTf*,6fS«>t«lrt« 

y r s s i o) . i r -e, ift«*taTi(i v mix^noomitgikLT 

:cll©l?a ST alli2tl:S«^t^, * ^ y :7 S 3 
lOKtJl^T, ftS*lTli!il©S2pa lT aUi@5^jf5rLfcttl:tt g&» 

t> ^Ty/S3O0iiJ:U!S3 1O©«li^i!)it 
[ 0 0 6 6 ] 

^^S3 10ICj8V^. »»*lTl#*lo S¥M T.l«Tt*,5tflit 

ft*,, r<^£«$g tt , mnmmxty* 2 0 f£ T 3r 

IIS?? 1 2 4 ^ :/B!7 2 6^^>-^3 6fti- 0M lMI»i|l* 

[ 0 0 6 7 ] 

r Cp U»i, i»***»Tl#jB2©at»»|*T. 2Hin5 

?S * I* ( "^ s 3 4 0 ) • — ^ *2©m Mt . 2 tit. mnmm 

ECU40rttBtShT^, fclfctf, :0S20S?MT a 2 » 7 

TCKR*4*LT^a. X 7 y7-S 3 4 0l:ti^T 1 *»*IT 1 *Jg2 OSflifi*T . 2 
fciU^^itfcii, *»*»^* y ^ 2 Ort-CTk^Wtt-TSflTttttjJtjbS tWWL 
1^1 3 ° l:St1, ^^ S 3 4 0 tfc^t^tiiLfeS3i i aT1^2»l 

[ 0 0 6 8 ] 

^^S 3 4 0 l;i>^t, »**lTl#l20H WT ,2«J:n5i1lit 
St, CPUtt, tfci£ilfc£-ff it L (*^*^S 3 5 0 ) , «iaSteH?T/U-^ vSr- B. 



JP 2005-108832 A 2005. 4. 21 



[ 0 0 6 9 ] 

5. * , ytioits^f^ys 1 o o~s 1 1 o, ;* 7 1 > :r s 1 2 

O ~ S 1 4 0 . S 1 5 0 , S 1 6 0 , S170~180ii, B2£*m5&&tt4RSiagB 

41a, * ft 4 2 , SB 4 3 , {£?&5ii|te^3 : gftSl$4 4, «:?£ili|gfFpr-*gjtaS 

4 5 iZZft^tlttfc-t S „ 
[ 0 0 7 0 ] 

C . f^ffi , ft* : 

K±oj;5t=««*ix*:JBi*lfi«<o«*iH*i o ic J: ft if « i^glti owate 

f£ Jfc f C , ^^?aT2*^t 5 ^!|S(.®?tb,^^ ; /^2 0COrtSi5r-0*<0^igSr^j|iJLT, * (D ^ 10 
iWtt**:7*-*aflrH:J;9**SB»*l 0 d» « ix fc » ft «B * 8 « 6 0 i£« •** 3 . ilff 
B*^f 6 o ©fijfflf ( = ««Sib*io«>Br*r#) 14 > iim^*igB6 0d-ib^e>tt-c 

* 5 «r *u » i- 5 . sfifsfijffl#i4. ii{t«*sa6o*>p>, froflieiiiisiti o 

(75ECU4 0K*f-LT3G!{t-r5„ E C U 4 O !3 , ^0«ig*^SiLT, ftfiieSrtr 

5 . 

[ 0 0 7 1 ] 

u fc as o r . ffj ffl # a* & » 3»s & m -o 5 t w m l t # fc st . teummzmn-tim 

iS;C7k««:if $tL5r t JriSlhtS r i ^ "C f 5 t # Ic. iMSlt l 0*^ 
[ 0 0 7 2 ] 

d . m wo m ■. 

rrofi i mi&Mn&Mmiz-oi^x , & (c m. m -r z „ 

(1-1) HfT IE 3? 1 ^ IS 0>J fte , 'Rt&51teHff$|54 1 («rtS31fe*ff^ — ^V) (C*3V^ 

y^2 0©rtfflffl«Srii:SltttttlbTi!iia3HBSr*fT$-frTtJ:V^. Sfi.Bi|s|-S) i a<75rtgi5 30 
*& g ^ Bff ^ fit ^ T (c ffi T b fc m ^ «i&Mfcfr*5J:5 r^^«?ai W 

f*3 fi * j tLTtt, «Si|s|-m?fe^^y^20<OrtgBjaft4-SB*-r5fiI-Cfetvfi, -?r O 3$ 

■ SrfflV^itttiltf, 3fcK»0>rt*|S»«-* x «&**«»:**y*2 0fc:«|&£;h,.6J|B:ft 
#^ro£StS^^Tflit5r Sfc, «S!|s|-«?fe^^-jy^2 0rorta5ta*Sr 

[ 0 0 7 3 ] 

( 1 - 2 ) * , ffi IE ^ 1 * m m X f* , SI ^ $!! §15 4 2 (CjoV~>T x ^1- ^ iH. T 2 (dS<5v> 

a********* 2 o nnfuuizmfr zm.mm&-ehtntm* <om.tm^i> r. t a 

o #J;L!i. ftS*lT 1 S:fflV>5r tiit#5 0 J&*fl*aTlfcJ:o-Ct>ilK«-m»flt.lh1> 
*3 v> T M: , *l-«aSrlSIS5«ifcttfti-i-Sit*s-r*5yt»-C*,5 0 * , ft *p * a T 1 si 

[ 0 0 7 4 ] 

(1-3) mmmimmm&xzfznmmm (1-1) % (1-2) -e « , x & ^ n a 

4 2 t i3 V 1 T , -oot^roifitiiJacs^^x, Sr *t ft o T v> fc i* , r. *L K & 

* t , ^*fflT2^»ft«i7kaTi*©a^ra5{ks r *jt)-r, ;r«>««f3e{fc;j&»&drj£»#lil]«ro 
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[ 0 0 7 5 ] 

(1-4) mmm i mmmx-i-i, m^atH^mKiML^j-m^^^. m, % s m * 1 o 

S)*10i-«M$ixfc^^Sg (fi?i|;ttf, tl^y--/3Vv'Xf ACM) £fflV>TSft 
gl*i 0rt-e«*B«rfT4 5*rti:t5r i t>Tft5. i to #g fifc fc J: ti it , #J ffl # , « 
StgfftiSi o * ►» & A/ -e x m ft S ft i orof^jh^srJiiE^iajSfeco^sc^j^fje^:^ 
, II ft i ft * 1 0l:)SiLfc*-AAISSfi>bAAt5:ii:45. a» 5 * rit J: o 

r «> , $ i §g jg m t m m t , wffl##«»»<Ea*i85.K-e*>$i:*i»rLfci:#*:tt, 

# r* * 5 . 

[ 0 0 7 6 ] 

(1-5) itu IE IB 1 * Jfe #1 T' , tMSIil 0«f ^5ECU4 Oti !)> fl- ft 

t 2 fa ib mm mm * & y * 2 oro^suT-coTiccDjt^^^aijLT, * (D^>m&$k**r — * 

i§ « K J: 9 il ft Sg * & « 6 0 K at ft t L T v> # , r *ur & * x , * « » t 2 * 

fife J: ft fcf , iiff«^SS6 0«T-^ft?aT2{c:S'5<7kro?*^(7?^aiJ^ff^o-c, ^ tf> 
[ 0 0 7 7 ] 

(1-6) $ h l£ J£ M (1-5) (D^mm t Lt, iim^*Sa60{a!lT*fi*W^^ 

«>^«srfrftt>-r» ® ft £ ft * 1 oi>bg&jit*fc#(.aiT2**o4*aflr«*si 

[ 0 0 7 8 ] 

(1-7) Ms^i^is«si*3j;u5-e»^^^j (1-1) ~ (i_6) -ed> ^ si * ^ 
r Za bit z>ffitit k -t % - t -*>„ 

[ 0 0 7 9 ] 

HtffSmi*^^J*5J;U?^:(D^^^J (1-1) ~ (1-3) ^lt^i|iJSJ54 2 {C*3VN 

^e>ift$n5^IiB(;ib5fiSf itt5 r t fct#5„ r (D a 0ij , « T\ St 2 

* life #J i LTPi4i-5„ 
[ 0 0 8 0 ] 

E. S2*i«iJit0^fM : 

-!>'7x7iLTii, tt-y--> 3 y-yxtAiSiabofc^^ffiiL^ Z toi&<D Z 

T- fc 3 „ y7h**Tfcl,THU «?a5lte©J^)/W-^^(D«^dS1f»L, * © ffii «> jfc 14 HI 

o tt r r m -r -5 . 

[ 0 0 8 1 ] 

o "ro^iaa^^j^/w-^vfi, o©ecu4 oc^^t, j£ K ( 0»j * 

00, S 4 5 0 -S 4 7 0tt, $ 1 ISMl;$5lt 5 y ^ S 10 0, S130-S15 

0 t^-©^§ffe5„ ^fy7'S 4 7 0 Kft|:o^tli, HfSftSftTVSiiJ. fg 1 
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[ 0 0 8 2 ] 

HI 6 Ktf-F X o \c . ECU40l;rtS^5CPUIi 1 *G;SdS5g^$n.St, Jf, & 

» 9 ii tf ( * 7" j/ :/ S 4 1 0 ) . R^-C, CPUte. »<t««5 9fcfflV*-C, -f :/ * - * 
3/ h^^^y h7-t>_tiz3bZ>?z%^m7*-?^.-?.\ZT?±X^X, a 7 y -f S 4 1 0 

4 20) „ »&&^«^«^«f*-*a»&*ffift»©^j|B*T3fcj|lim-*-S ( * 

y y S 4 3 O ) „ /«c *5 , ^7"-y7"S420, S 4 3 O T* fi , ^jWffig^aa^^^t^ffi^ 

X y 7" S 4 2 0-C±r©^ftt^«f— ^SrBtOii^-c, ^ t~ S 4 3 OftO")>i>{, 

[ O O 8 3 J 

^7 i 3'-7 0 S 4 3 0ro*^^, ^ <Z> * {& ft ^ SHS T 3 # jiff ffi T c Ot) » 

T-Cfc5*»5*»4r!W^+5 (^^y^S 4 4 0) . * {& M ft ^ $J fit T 3 <g ffl 

TcaT-c*5ifljESftfc*^i:i4 ( cpu tt . ^ fiij m £ r»[js©fc-tix#»)j t IE 
iSb (^7-->^S 4 5 0) „ - # , *fift»^MfflT 3 36Sj^3£«Tc«r_h®3i:$Uj££ih, 
CPU(i, ^ «ij ^ £ r^^<Dfc^tL«Lj 4: IB « -T 5 (x^;y:7°S460 
) „ ^T77'S 4 5 0 SfcllS 4 6 0 ©I}fg < CPUtt, -tOlBfltLfc^SUHfSSriSflr 
ffi*^M60fc:jifti-5 (^v i 3'7 0 S470) . * © « , $1$|«0^7^S 150 

[ 0 0 8 4 ] 

Wf L t # « »t , ftfiite^^ff^JlttSr H:t-#5„ Lfc^ct, * # B «Mc « ft 
** T- # 5 . srt, ^i^JS«ajtl^*lc:, m ^ i » jS: l o*»fe*iifc»@f*»e>. |^fi|o 

[ 0 0 8 5 ] 

n <d m 2 n m M <n u m m \z o v> r , »; (c a ^ 1 5 „ 

(2-1) tfrgasg 1 m*m t % 2 susey t &mitttmi& t u, ^«iST2i$ifit 

[ 0 0 8 6 ] 

(2-2) mum 1 mmmictt-r z&t&m (1-4) tra«fc r © * 2 ssjsfcifc**^ 

0F*9T-«?aaiteBS : rofljm^^*A7J-r5*^ti-^r<i:t > T^5 o 
[ 0 0 8 7 ] 

(2-3) Miami^ii^jfcw-rsi?^^! (1-5) tmm^. z v>m 2 mteMizts^ 
x i> , mmGLW.tti&nm&fs.m.^mm.T 3 i <o mmn&mmw 6 0 

f*iao*fi«ta ; F-iB«[T3k:j;-j<*rojinit w ^aa S .fTft or , * <D^mm^zmm% iz. 
(2-4) t5ismi^is^ifc*r-r52E^«si (1-6) tmmiz^ z <nm 2 mm&nc*>^ 

r h , il fir * g| @ 6 0«Ht?W:*oa[|S(0 ; f-jRISrfT*i3-r. IXglti 0 ri> P> i£ lb ix T 
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o 

(2-5) mmm 2 mmm& zvi: nmrnm (2-1) ~ (2-4) th, ^ sj ta * 

[ 0 0 8 8 ] 

F. f[S 3 mfa&l k * (O&l&m : 

*mw<Dm 3 mmm 'to^t . &fci&93-f-s 0 B7B, *is?g»^3^j£«sjtbT^« 

^i»*4 0 005«figromB§4r^^-r«JB§^^ll-r*)-5 0 r <D 31 3 H #J (4 . ?g 1 H J6 #J 

1 it & L t\ ^ ^ a -fc -9- 5 7 iHI8l5 9*«*/j:^&«:»^T|SI-©«j*«T#;t-5 

0 <D ± -C , J f-A*ii4 1 0i^^v4 1 2^f i5 t If, SI 1 31 J£ 00 i: |5j C ^ - 
-y K. 14 C « -*§- & o ft It o 

[ 0 0 8 9 ] 

* - A =g fi 4 1 0 t ^ ^ 4 1 2 J4 . ECU4 0 i 1 1 Jif J ft T k> 5 

= ^-A^^g4i0tt, fU JH # (1SI1$4 o orol^f ) K ± 5 A ^ & f£ £ §: it tt 

HE ( 9 y f- X * jv & m m ) ±fc fcttJfci-SaK^^Sraf^LT, # * V *t -f- 

2 f4 , %L&(D B m&st Z 0 
[ 0 0 9 0 ] 

_ 18 ( * * * — \t) mm 4 1 0 Srflf^tStfy-i/a y->xrA©iiIDS 2 <D — m & 

, m m # 14 , * uy^CL 1 Ict^jlS BttSf^DY lSr*-^yft5:t?, fgg 
■&*4 0o«>&|hI©jHe^j£b (HT, * k r^Eii^Bj t up ^ ) tAAtsr i*T? 
# 5 o 4 33 , rcoA^fi, fflta, t^llf l 0O16H±^ (jiB^^yf 5 8S:* 
v^flg^, ib^-7^^fi^oi5^ifcB#) K: fr <C *> ft S . 
[ 0 0 9 1 ] 

SfilfelflA' - ^ >- f4 , iH§|$4 0 0 CECU4 OtfeV^t, Rff ^ B# ( 011 ;t 14 , 

1 ■* mi ) mtm>) & i,mn ztiz. :©ftai(EB»iA'-f yttsm^f y^ssoo 

, S 5 4 0 14 , £5 1 ^ Jg fcltSXf y^SlOO, S180i:ra-<©rt*-C*>S o 

[ 0 0 9 2 ] 

@9|:*t±5C, ECU40l:i*1iSJix5CPUtt < *aa/5S||^^ft 5i . % £ ^ 
ft^^ 5 8 tt^7tti-e*>5*»5^S:Wf L (^^y^SSOO) . * 7 tt T & ^ 
. t*}3*>I6fffc5 <t ¥U £ $ ft *t 1c (4 , ry^-vj »cfttt-cr<B«axtefM» 
^~7->*-RffcT-fZ a - jj , ^7^S 5 0 0 f, ^-7#ll^fc3i¥iJ/i:£ftfc#-S- 
1£ {4 , ^ f 7 / S 5 l Of.ii&glSritsb.s,, 
[ 0 0 9 3 ] 

^fy^S 5 1 OTIJ, *-AA8f 4 1 0 5, Otti L fcftilfe B (Xday) fl? 
A.tl&mA,X-\,*Zfa&fr&mfe-rz o ~ ■^•"CSrA/"Ci/'>^V' > i:ipJ^$ftfc^-^-fc(i > ry ^ 

A » ft A, 5 £ «| ^ $ ft tc m & \£ 14 , N7412i^ m ft <n> B # (Yd ay) ir 
5?'9iitf(^v i y^'S520) I , 
[ 0 0 9 4 ] 

CPU 14, B ft (Yday) » . A^L/c&lElilfcB (Xday) J: 0 

3BWH(|-?*5i'5«>4:«St5 (^fy/S 5 3 0 ) . HI 1 0 !4 , ro«3ttRHt 
SfcfcWfiftWH-CfcS. B4> r-3j fclBttSftT^S Btttf, KEIBfecB (Xday) 

±t)3BBI|(:ffiSL > ^T^ssaot-ii, r <d r- 3 j tia«SftTv^5Bf*£Jii»<o 

88 fg) , SS©B# (Yday) 5o 
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[ 0 0 9 5 ] 

M 9 IZM V , *^y:/S 5 3 0-e, SftOP# (Yday) ft* ft |el £ «s H (Xday) 

7°S 5 4 0) , ^rom, r <D um A> - f- v - j. ** T -T 5 o «filli*fj*-f yu, ft 
lSIMtl^-C^lffc?,, - * , ^x-yT-SSSOT-, 51 £ <7) 0 # (Yday) # & 

13 g 0 (Xday) ± 9 3 0 fu ^ & t- ft ^ i £j £ £ *v fc l§ K . it *> m ry^-vj 

[ 0 0 9 6 ] 

«±(DJ:9(-#f^$tl-fcrwft3||ffifi»jT'tt, iai0(c^-rj:5fc, &HI51te0 (Xd 
ay) J: 5 3 Bi^Kffctnf, «ft»te©!8fT!»ft : *r£;h,.5;:i:tefc9, & [el 51 & 0 ( 
Xday) <t'9 3 0Hfj < ti9i5T'fcix«, ftfiaterosHtT^SIiJhSixs,, - <D it |c , s 
W > I»«ttisifeSii4v^J: 5 4 4:*tHt, « ifi 3 *s # * n £ *L 5 C t » ft ^ a» , IS 
ft K: ft » ( * * ) 4Sl*Sh5ritftit«lt#-Ct5. 
[ 0 0 9 7 ] 

ft *J , y^S 5 3 0-C*|»Lfcl»E3 Bltt^5 Btt. < 0 K: t> 0> * £ ) « , 30 

»c » &m.mm&igm£tiz>m.g. mm (.Kummmn*-?- ><r> * ^ y s 3 10 k*s 
5 # *p * u t 1 cd m m ) * «s ft -r 0 # 3)5 -5 fc 5 5 t v> 5 ^ $j <d h t x- , e c u 4 0 -? ^ 

»Sf ^iifctcoT'fcS. L-fc^oT, iD5SHtt?r^!feSfc«)tc:. 40, 5 H i v> 5 ± 
5^J;DSV>0^* J Sr^«>tS:^LTt±V^L. fc-SVMi, 2 0, 1 B i i 9 IU !) i 

[ 0 0 9 8 ] 

*(riaft3^m^jro^^<5ij{co^r, & £ Si in -f- 3 0 

(3-1) ft 3 * J£ M -e « , ftlHiate0S:7.*r*J:5K:#l«UTVNfc*s, 

^ t ^ x. t , «iaaiteS:*=ffprtgti-5«iKx •*-*fc*»fitaate*fF^r-r-6Jwiw ( « t 

. r fF » IB j t -P ) ^AAt51«it5:Hfl5 0 - © fF "BT Jfi IB »4 , fll fli # fc: 

5 o Bi 114. :oi«io*-AAg|4io (SaiiMi^t^-yciJ^-ros 
* £ o ft fc ) Irtt^f 5 t 3 y->7f AO®lD S 3<D-^J^^-rtftB^diT-fo5 

o i^t5i BID S 3 (Cli, *l/V^CL2^«iSfiTti!l 1 #J ffl # fi , # U 

V/CL2K^iKSH#»»DY2S:*-*yft«:fe ) ® St Hi Kl £ 4 0 0 ©f »T 

■* Z1tit><o&mtf 9 b t 3 & &tt htix\t* z. sri ffi * . 5cW>i??yBT3 t*-^ ? 

[ 0 0 9 9 ] 

a 1 2 tt , m 3 mmm<D^M&i (3-1) tztatt -f-is&ia-t-? u - 

f + ~ K '*>2 t -©ttftiUBfHfciA'-T-VH:. ilil*4 0 0 C9ECU4 OIljSWT 
> Bf^^lB©{-^f9igL*ff$ix5o -05«iS.^teWffli/w — ^vtc*s»t-5^-rs'7 p S6 0 

0, S620, S 6 4 0 , l3*iMI:*5lt5^f yT'S 5 0 0 , S 5 2 0 , S540 
[0100] 

ii 2ic^t±5i;, ecu4 oiirti^scpuij, ^3a*sgg^$tb^t s * -f , 

ffll/P-f vSr-I^Tt5, - * , ^^i/7°S 6 0 0 T-. ^7«iffe5 i^Jg^hfci 
-g-fcte, ^•7-i/7 , S6l0(cMS ; Sriii*S o 
[0101] 

^T->yS6 10T-|± ( ^-A^)gl4 1 O^feCOilLfcW^IIF^ ( ft 0 Z d a y , 

* £ L) <Z> A * # * A, -e 5 a> ^ a> £ *J ^ -r 5 . - - x* m A, x- ^ ft v> t *| £ $ fi it m # (c 
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6 1 A*^^A/-ev^5t!W3e$tLfc®^-^K, * 4 1 2 ± 9 . m £ <D B # (Y 

day) 5t 9 i& if (*7 i s/;7 ,> S 6 2 0) . 
[0102] 

C P U tt . SSOBW (Yd ay) » , ^f-AAil4 1 0^f,A^^tlfc?F 
"TJHIBfcBlfcftaa* 5 (*^y:/S6 30) . i" fc *> , Y d a y # , W pT 

88 W © 30 B (Zday) L 0 © K C 1 1 n 5 W !£t 5 . 113ft, r © 

«SSrRMt5fc»©RMBlU*)5. « *. tf , IU^3BHT, EB f r - 3 j irlEft 
$tlTV^5B«S ( ^0 B (Zday) tt5i, t O Z d a y K L B B T 

oj t£i§ti,tv>5 h i 4 5, rro r-3j tfB«$jxTv>5B*»b roj tiEtt^^x 
ti^Bi-eroamic, ss^Btt (Yd ay ) ^***L5*>5*»«r*y*-*-a 0 

[0103] 

xyy^SBSOT, 31 £ © H (Yday) #A*S*lfcfFTTJHWfc**;h,S£!|sj3£ 
£ it fc # f£ tt , ifc ?S il K 3?J — f y^r^'ff Lt (^f y7"S 6 4 0) , ^ <£> & . 

= - * , ^^S 6 3 0 t, 31 £ <£> B ft" (Yday) # A *l £ ft £8 P^iC ^ £ ii, ft 

[0104] 

<£> B ft" ( Y d a y ) ?}S , #] B (Zday) b S £ (LB) Ci 0 A* L fc | 
it 3 » |i v ftiaStero^tTdSfFprStt, * itfc vlt-g-tc Ji, »iBSte«3HfT^^Jh 
£ it 3 . rcofcfe{c,^33liS^Jtl^^^. S ffl H , *8»«»*!31*iStL*v^J:5*it 
fctt, »iaiteiS$fTjn5:Hift^A>5,, £ ft £ MS ft (**) iil|^5;i?:K 

[0105] 

(3-2) Sg3^J6 0tJ<£>fc9— oro^lWico^tliiitS. r ©Sf Slfli, fjfEIR 
3 ^JS^i' tJV^t , fg 1 *Jg«sj t l^mcOjlff^M 5 9 £<t;t5#t>£ £ LT, ft S 

51 "IE B (Xday) £ x *-A*gI 4 1 0 lll^t, BftSIb«4 0 0ft>£.K*l,fc4fj?r 

[0106] 

12 1 4 tt , ^3^^«ajro^®^J (3-2) U:*Jtt5ftilifiM»A'-f-ySr*t7n- 

- ht-fcs, -^ftia^feww^ — ^^tfefts^-^yT's 5 o o/nas 5 4 Ott 
, ammm t m — © t © -e $> 5 „ ^^y^ssio-c*. & is is b (xd ay ) <d a ^ 

( il fa * * 3£ B <b © A ^3 ) $F A/ "C V> ft 1^ t *J }£ £ tl< «§ |i . ^fy/STOOC 

&m*m>bx. *AAT*>5i©^ yfe-i?«r, i§ {« a ^ si e m m m -r z = a at 

4S*^Bd-ibWft[lI31feB (Xday) © A # # $r A, A> 5 ?5> £ ¥U L T ( * 7 1 y 7" S 7 
10) , ilA/T'V^iWS^tlS^ ^fy/S 5 2 0IC&i*Ift5 o - 2? s * 1r ^ 
S 7 1 0 T- , &1£VLfcVC?te\,'> bWl££tiZ> b * r ©a»/w-f y5r-ij^7t5 0 
[0107] 

«±<7)i5i-«fi!c^tlfc:rco^3^JS0!IO^^0i) (3-2) T*tt. ^3Hig^Ji|^^^ 

itBjht5it«STS«. # ic , z<ommw (3-2) -c-tt, i«in*4oo^t>i 

it « St ?j , ^^If ©f r i: iJSft 5, 

[0108] 

(3-3) ffrrc£3£ffitt<7>gjg0y (3-2) T'tt, *3**«9©«/«»;:*s^-c, iiff 
*»**Ba»6©A**riiriBi:Lfc«rii-c*)**s. W * . m 3 mMMvmMM (3-1) 
*3 1^ T , jlftiSTfe^fl^PjWfFBrSaK (iOBZd a y, g $ L) ©A^Sr^li L/c« 

[0109] 
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(3-4) £ 1t , ttrfE^3^Jg^J*3j;Uf^«««| (3-1) , (3-2) . (3-3) T? 
tt , *U^#(iJ:oTA^)^tbS^[s]5ie0 (Xday) ff »T » HA ( ^ B Z d a y , g £ 
L) 4 s , ^^-7 4 1 2 5 iitff - * f4 , BtC^Srmffit-f-Stro-efcofcyiiS, r ti 

[01 10] 

(3-5) £iblc, HUlE^3^Jg0iJ*fcttS^0iJ (3-1) Kl *S 1^ t\ # it M » l\> — 

j-^<Dmn<vwf*i3ift- 1 it, ^i*ii^*5j;u ? M2iitfe^jw«M^a!ife*^igAD-r.5« 
^tLtt±v\ si 3 n #y ^ x , ^r^ys 5 3 o t'ttwsij^^fctt, m 1 m 

MM<D *7- V 7" S 1 1 0 ^ L S 1 4 OCJJI (fcS^ll, $2^!|{li]0 7f5'7'S 3 1 
0fcl^LS3 6O) *nt£\,^ ^ffltt**!, ratjfe Js * Jx* 9 J t/iofcif «3 ft X 10 

^rtaate^tT/w-^^w^ff^ff^i-t-s,, msmmmomMm (3-1) k»^t 

, ^^-y^S 6 3 0-e#«JWSiJ*ix*:i#» *lSl«OXf^s 1 1 04^LS 1 4 
OcDjaS ( *> 5 V> f4 , l2^tMO^f 3 1 04t>US 3 6 0 ) £r f? V . ^ SQ 

•5„ r^^^wj^icttvfi, m 3 £tfn 3 mmm&j&m (3-1) tmmtt&im 

[0111] 

(3-6) *frE»3^«609©SE®0i|iUT, Hliftoi^iiSitsrHf 

. ffi IE H 3 IS J£ #J T* (4 . flJffl#(-J;or=¥-A^^ttfc^lH]<7)ilte^^Hi^,^OD0f+^ i 

t -t" >6e *> , #J ffl # f4 , m<D<pX . [h] <75 il ife 

iB*»b^-7«iBte9J0jftAfci*) m , *f^^^yf iftfiie r^j © # k «j »» & * , - 
©fit ti^^t , ^?aste^=fT/u-^>-(DiitTSrrF^isfctt^iii-t-5o r o ft & s « % 

l»a, t©iO*#C3£^< tott5itt1?#5. 30 
[0112] 

rfflfiSiaott), ^ jgj, g b$ (c ^ jg s ^ gg ^ ^ ^ 5 - t # f£ < t£ 5 , t ^ ^ ^ ^ 

[0113] 

tt sr . sit . m 4 mmm t vxwm-t z . z <om$s&±9if^mnnmx & * * zmfemra 

[01 14] 

g. m 4 -mmm t ^ <d & m m ■. 

0 0 0 ©i^ffl«tB|!rSfctlE»Si^if$,5 o r <£> |g 4 H J£ #J (4 . SB 1 01 

= ^iil 0 1 Ofcil^^-A^itl O 2 OSrf 1^, Sf| l m tt 0>J b m Z '< - y 

(4 ffl £ # ^ * o ft fc . „ 
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[0115] 

^ = ^811 0 1 0&£Xf*c-X?]'£imi 0 2 0(4, ECU4 0 ISWlC^ilf ftg 
& *t T V 3 o ^ = *;KBl0 10(4, :fc^^M&^£^^1-5fc«>(£>ibro-?;fc.5 0 =¥ — 
A^)»ei 0 2 0 «, ( - t^S!)*l 0 0 Offiltef ) KiSAA 

& f£ £ £ (t ft" T , Xf^fl^AAtStfcrotCffcS. AflctticiJ, = * 3£ g l 
o l 0tJiO!^-AAgf l o 2 oil, tify--> 3 y->^fA|:i,t|^^5 D -j- 
fy-fayi/^f aoii ( * :/ ^ * ^ & * ) l-X^^M&^ro^^Sr^ft^i:* 

[0116] 

Hi 6 (4, f?Jh^S«SteNF»::*3tt5«^Sitl*l 0 0 0 CECU4 OOSbrefrtRttft 

i:ft/n^it-fc5 t m * -t 5 «fc o \z. , l^giti o«ecu4 oii, *! W »c f4 

, ®ailte^tTg|5 10 4 1, a Alff #«J#a5 1 0 4 2, &£f^aijg|5 1 0 4 3 , ®*Qgp 1 O 
4 4, iilfeSlSiiigli 1 O 4 5*3j;0!iaie?F^ •t±gC1046^fx.?.. EC 
U 4 0 <£> # g|5 1 04 1 ~ 1 04 6iaotHgJh5ffl»ji!liCoV>t, ftCRfltS. 
[0117] 

So c <o & itmmmmfcuffl >\> ~ f- v « , tasa*i o©Ecu4ocj3v>t, j?r 5£ b# 

PpB ( 09 X. fcf , 10 0msec) SKj&t>igLg|ff£;Jl,5. r<75^Jh^®^Ste*J^/V'— ^ 
v *s n 5 * y 7° s i i i oiias 1 1 4 Ofi, % 1 |g % 0IJ tC *3 5 x t- y •? S 1 1 
oiias i 4 o tp-rortf 

[0118] 

H*t5 i 5t, ECU4 OKrta^iiSCPUIJ, ^SasgHte^frSi:, 4 -f , ^ gj, 
* ^ y <^ 5 8*s^-v««*»fe^-7ttlB — «J0»ite>*l.fcl*-C*)5*»5*»«rHJ^i-5 (x^r 
y 7" s l i o o ) o te!iix-l's/^5 8J4, Ste#fc«t!9^-v^^^e,^->'^{i^^]ijg|^ 
6*t<&JftfM*fc£;h,<5 t , ECU4 OtMLtlisfiStt LT<Of*ih*§^-fi-5§-£r3§i- 

3 = ^ r 7 / S 1 1 0 0 T* J4 , ECU4 0rocPUf4, r<£>f?jt*i^{f-5§-£g:tf&-o£:;$> 
5 £r *U J£ -f 3 . 

[0119] 

cpu t4, ^v^^siioo-e, w ±m & im- z sm & ^ tz t m & ti z> t . x ^ -> 

(4, ry ttittr©#±«iiffiife9jt;w-f y^-i^ 7t5o 

[0120] 

^ryT'S 1 1 1 OliiliSitfi, CPU (4, *&iaT2«rtt*>i&A,-C, -t 

Sg©KtJiiLj *»<0^»ite**r«^Lr (X7 i s/7 I 'S1120~S1140) , *<D 
f Sl»*Sr i e = #81l o l 0l:*St5 (xirs/^siiso) „ ft *5 , ± 12 f5r ffi T 
bf4, f i*lMil^i:otT?&oTtiVNL, - <oHJ6 0iJHflr»ffl[t?*>oTtJ;v^. 

[0121] 

iai s «, m 4 nmm\c&v zmmj-m&mzmfF-t ~ * mm i o i o<7?®eds 

4 o>&7j<m%;7F-t&w®X'hz> 0 intc (a) (4, ^ m i* * r^Mw^-tn^j 

© # T* #> t) , (b) 14, ^ w as * # rn^rotj^tiiLj 4§ -g- r- fc 3 . a*tiJ;5 

[01 22] 

fijffl#f4, ^ro^s^st i o i o izmm £ tc ®\ m & z ^ r , « & a » * i o <o 
jtftmmmm'Dmwzmm u , ^fflnjie^i^ct, s^bth, bti 2©^ 

f}l«^*-?yft5„ M ffl # tt , *S B# W CD f*l JC « $S || i(j jjr 1 O^jlte-fS^^zJSfcS 

m & 1- f4 , |fi«ftx#yMo#*«i:j:!ii4,Tv^:ti>6 > R «l 51 Ct it ■& S ft 
r^jh^g^ilte 5j »*?>BT1 2|;^-^ ? ft}i,a±^„ E CU4 
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7° S 1 1 6 O ) „ 
[0123] 

&i^-e, e c u 4 o <r> c p u it, toniffex#, s?fov^f h-cfc5a>tfl)tt5 ( 
xxy^sii7o) . r r. -e, wffi**asff jh*«asti <*>-?«> e 

kW&istiizm&\ztti. ECU4o©cPUi4, tftJ61-<6««ste3*frA' — -T-ffcSlfi'-*- 
5 (^•7-->7 p S1180) „ * © ft , C P U f4 , ^o!72 6 i3j;U!jK>'7 , '3 6Sr^it^-lir 
tiftlft^^y^ 2 o©»ISr*Jtt5 (^^y^S1190) . * 7* S 1 1 9 0 

ro^tr^, ry^->j tcgrttr, ^ rof? jt mmmmmmm^- r > & - Km r 5 . 

[0124] 

l 1 7 o -e, «W»*#fc±i*«**fc**Sfci-«»<©fc©-ei><5 
fc W m £ *x fc « fc: tt , ^^jr^S 1 1 8 0Ottlt»fft5rt4<, XT y 7? S 1 1 
9 OfCtoig*ii«>-C, $S « ftl * * y ? 2 0©il^flf5 o 
[0125] 

Hi 9 11, XT y? S 1 1 8 0T'^ffJtl5iaifiltT^-f y^^t7D-f t - 
h T £> 5 „ -©««31*!*^/u-^^jctoaiS»fTi-5i:, ECU40©CPUIt * -f 
. >t 3 8 i 19 tffi^^fcft3*iaT 1 ST® OiXtf (^T-y^SlSOO) . & 

l^-C?, CPUJ4, ffflftS^iaT 1 ^Sifigr d«TT-fe5^§il^«|ft5 

1 3 1 0) „ r i Sil&STdili, MW-mm* ? y ? 2 0 J*lT-7kAi8i%i-f Z,*! 
m&&bZ®&\Zttfc-rz,# t tV*fo-e&v )> ffe^^ Lt E C U 4 OrtKBiShT^i 

. «*.«, * * is 09 « , * 1 mnwizistt *m 1 <D&mm.&T a 1 tm-<om-?»>& 2 

[0126] 

^^•y^S 1 3 1 0 {Z *J T , ft £P * ?fi T 1 iiSISST d KTTJbS i fliJ^lfeS 
JfcWWft^^y^OWBfllillESrfTfcS-*^ C P U J4 , HSll^yn 
0(7?^m^*8^^*5 (*^:/7°S1 320) . ^7^S 1 3 2 0 Oj&lH 1 ft {* «| 
11. Bf£B*H*TttM3*3*JEL-C, i§«H:fc5Mi»^y?20Ol6^Ii 
S***f|t©tWC*>S. * T y -7 S 1 3 2 0 CD H fi= & , X/y^S 1 3 0 0 t£ *a 3 £- M 
L T , XT-y^siSOO, S 1 3 1 0©Ml$-ii3igu^ft$ i i : 5 o 
[0127] 

- 2f , ^7 i S'7 p S13 10^*3^T, ft£l*&Tia5£!ga«Td£JLlEj5i¥lJ»rl,fc 
t # fdfi, iMfix^y^ 2ortf*«s«et5»rittiS!!tv^Lt < cpu 14, 

5o i" 4 fc> *> , ±E#^o««l3lte^tT/i' — ^^^iixti, ft SI * ffl T 1 ^S$£ST d 

* * * y ^ 2 o<D&mfrn-±£tLZ>„ 

[0128] 

» JS -T 5 . * , ffJt^riRWateftSW^-^^icsaitS^^yrs l l oo~s i i i o 

, *-Ty^S1120~S1140, S 1 1 5 0 , S 1 1 6 0 , S 1 1 7 0 ~ 1 1 9 0 # 
, Bl6t»itil«tti«««i 0 4 2 t *ftfa» 1 0 4 3 < 0 4 4, « « 

iife^sis^as i o 4 5, ^^isterF -er • *jh» 1 o 4 e^^^^axstiS-rs 

[0129] 

&-hc>J:9fc«lj*£*kfcJB4£lfcffa>ttftg|b*i oiaiilf, HlMyf58«it 

$1 0©I#f ii, ^Ofl^I^T, *»*iBlB*fc:i£^V>TttJhBS«:WB«E©K5 
Sr*U tO«i||#tt*-XA8I 1 0 2 0 i»&ECU4 0tAAJJir < ECU 

4 0(4, ««ate«rtr* 5 ««ate*fr/u-^ v©*fT*-, * o ¥U »r*£ * S -3 ^ X & w 
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[0130] 

fe^*fr^rigtt5r i«5-e^ 5s #j * i4 , S^f^rortttagl*i ofciifc-rs^^ 

»c 14 . fc**W»**y*20#ift*!U;iJ:»>fiSo-CV* Sit r^^co 
[0131] 

(4-1) mjfEM4^jg^jT*f4, iiie^ff^f 1041 (saaiten^^-^^) k 

^ ^ y ^ 2 o ©rt«a*sritie«kffl LT««aes:inf s-err t i vn. Hf4, mnmm,<n 
toum.&#m femur hust ^izm&ic> K«i6srfi4 5 ± 5Kt*m ±< , 

ffi^rtSBiaftj fcLTtt. lifgl^ * ^ 2 0 © ffl * R *- S * "C *> *u tf , ^ w 
09 *. tf » *iftif&if 2 4 i LT, **#*«:*i , »i-5S*K:ftj*.-cgfc»»«rfi|;fc 

[0132] 

( 4 - 2 ) 4 , hu IS £ 4 £ ffi 0ij -c tt . * j£ ^ ft & 4 2 *3 T . *|.«fflT 2 tS<5V> 
)8»tl^^s/^2 0^©iA$groiS > £P * ?B ( X *|E # 5 ® « i # ri* ft ^ #1 x. 

[01 33] 

(4-3) wittm 4 nnmia xxfto&mm ( 1 - 1 ) . (1-2) xn. « ^ 

[0134] 

(4-4) «rffi*4*J6«-c«:, t*S»*lOK*tS*i5ECU40|:J:!) 1 
fflT2*>P>«S«.«}6^^v / ^ 2 0(Drtgi5T*ro*ro^feSr^aijLT, *<&^ajiB*«:*=* 
gfil 0 1 OttitSi^t Lt^fciS, r frMc & ;t T , ^giaT2^*04S^=? 
SitlOlO|:Jf*t5i*it5:itT*5. r <Z> fit /Sic 4 (4 , *ij ffl # f4 , * * 

fc * 4: ^ W U -C. ISltfflUfofli^^, i^>5i/«CJ:oTtl4*I«i 
[0135] 

(4-5) tfrfEJS43lJ£0!|TM4, iSitf 10|;fi^5ECU40l:iO, ft % 
?£T 2^E>«Sfi-«%^^ * * 2 O^rtSET-roTKWit^Sr^SiJLT, ^O^SiJifS^S:^^* 
SBl010ta*t5*l8tUr^t«J, C *Ui & * T , ^WTSateSSr^K--***.. 

b^T^ic £ <o n&i- zffirft t-t z ~ t i>x~ $ z e stc. ±mmmm (4-4) tas^r, 

^SiST 2 fir * j» k: ± l 9#£ni-;5«/&£i-.5- i fc t? # 5 0 

[0136] 

(4-6) «rfE£4^Jfe09*5,fcV^©^^^j (4-1) ~ (4-5) T*(4, Sjl ^ ft £B 
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itBLt*t*fiof«ttT3tt5wi*-ei5, -tf£t>*> % m 2 mmm t mmic s -r 

fy-VaVi/^f Ai»t,iaiSi$i OCOf|£<Dte:glff$g&]&t)iX;^ >- ^ — ^5/ h 
^5 60 4; y K ^ — ^it-fcS^^.f^^— ^-<— x(rT^-fe^ Lt, ^:co&ipi*./kfc*:Spi5{£ 

m m * n * o o 

[0137] 

(4-7) ffi C £ ft| (4-6) T* fi . <* ^ $J SB 4 2 K *S O T , JUSftiao^aBttT 
SfcS-^T&^^aiSrfTfcoTt^fcas, r*W;:&;tT, fti££CiS.<o^8!HttT3£fl.«ig. 10 
T2 toa^tSCJltetasrfTftJIlJSttSr ifC#5. C « /£ K J; *v W: . ^ $J 

[0138] 

h. m 5 mmm t ^ (D^mm ■. 

- K^'I7l:o^^Tlil3-T&5 0 y7 ^xTfco^ttt, f?-ikn#i88lg3EftiJW/w — 

[0139] 

|g|2 0(4, mS^Jg^JtC^ttS^lhBfg^^^SlJffll/U-^^^^-t-^n-^^-h-C-fc 20 

-5„ rwfpjh^ig^jifefwwvu — talis i ooecu4 oi:*i>t, wnzm 

m ( X. fi , 10 0msec) tti^ ft 9 S L S H 5 „ r^^jh^©«51teSiJ^/W-^ 
>ICtilt5^f y7S 1 5 0 0 , S1510, S1550ft^LS1 580 «:, S£ 1 * iS 
«t!3lt5S 1 10 0, S1110, SI 1 6 0 4V^LS1 1 9 0 i jb5. 
[0140] 

0 * 1" 5 J: 5 , ECU40l:rtUft5CPUtt, ^ry/S 1 5 1 0O*}tI, * 
7- y Zf S 1 5 2 OfcteaSraiibT, « « -fe V if 3 8 K «fc 9&ffi£*lfc^£|]*?£T 1 * » 0 
&tf. * ^ T , CPUtt. ^CftlP*lTl i^fy/S 1 5 1 0 D iiA/fc^MfiT 

2 »c s -5 v -r , ffeiiiBri6ffjh«finjTMS:ffffli-5«iafeff*5 ( * t- y s 1 5 3 0) 

o * m. i m * 1 0 OSrffltbfcMKifc^Tte, *B)|SF«»x#y^ 2 0ttjft*&fc:.fc»>»* 30 

o -c *j 9 , iKtttnmxfy*2o<7>toi$ttw.*>fcmm-i-zz.btiti:^a =to'&. mm t & 
\zmnmm * * y ? 2 0 iiftx.tv>#, rt»«:**st::s5. ;rossig»$i oosrie 

f*JkLT y * 2 0©rt»^©*tf*J§fcSS*-CC5?*i|£B*|B]«r, R £ n 

•sitg^lhBfF^TMt Lt, Xry/S 1 5 3 0 T't ffl ^ @ c t ^ 5 „ 
[0141] 

h 2 i i* , & n * a t i i^gfiT 2 iseii-Brtg^jhBtF^TMirogi^^^i-^^^ 

T* fc 5 „ B * "T S J: 5 , »Sl7kiaTlAJ-St?*»^tf, fl- ^ © T 2 ^ i§5 < ft 5 (5 i* N s 
fi»^riB#Jhi*IBTM«:«</j:ij, ft £P * T l as < ft 5 fi <b* , jg IKi «r fg 

Jhi*MTMtt*<*5 0 r © * 16 fl| -e H: , ±ie^77(c^bfcH«^^-r^->^^s, EC 
U40©ROMfcf *B»5ilT*!), J/^S 1 5 3 Ofli, -tWvy^^ROM*^ 40 

« * ta L ^^-yrsiSlO. S 1 5 2 0 f» t) iiA/fc^StfiT 2 U*P*iBT 1 
Sr±S?yrcifeU^j3*SriT?, *f- M ?& T 2 i ft ip * i& T 1 tesStfcSfi»^ril6flf 

[0142] 

HI 2 0 I: I 9 , CPUti, xfy/S 1 5 3 0 ©^fft, xf y/S 1 5 3 OT'IiiJL 
fc«fi»T5Ti&f*Jkll*WTM«:*rn*>6Bi 0 1 0 K 3g jj* 1" 5 (Xfy/S 1 5 4 o) . * 
= ?gil 0 1 OO^^Iffilcii, 13 fit L V # , -tcoSjgf&pTtgffjt^raTMtifc 
ii 8i^Lt rditiSie Mj ©*'^ >bt i i t ffl±^iSlfe 5j 

o^^vbti 2 t*s**sft5ijtit5. z sterns®, °imw±#fm 
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WTM4ra*.*B*|BJ-C*,5ti^.Ktt, r -it B# Ig a 3S & K J © stf * > B T 1 1 *• * - * 
[0143] 

ft 5 . 

[0144] 

«±©J:3fc*jS£*ifcaS5Sfcig0!i©**iaK,*i o fc: J: *i, tf , JSB^^yf 5 8 # 

>'««*»6*7**^iaij**.e > j l fcB*K:, ^^£T 2 t # sp * ?a t i ts^^tiei 
^■ffAi»iiiTM#»aj*iiT, *o»uj***«* = **«i o i o m% 

i" * . *©«l»«*tt*-AAgIl 0 2 0 i>(,ECU4 0|:A*^t > ECU40IJ 
, SWilteSrfT* 5 «*3tte*fl^-^^©StEfT*» * <D *| m US * fc £ <5 ^ T fF ^ L fc 9 
, Sit L it 0 1" 5 o 
[0145] 

L fc i« o T , *Jffl#*ffJhl*««3HE^^St?*>Si:ift|Wbfcfc#«lt, ft Jh H# « « a 

fe^*fT^itgt-t-^r<k^5T-#5 0 « *. ar , T¥fiib^rigf)cjh«nTMrtic««gn*i o 

fc » 13 , 7 F^^^^^lhB#lg«|ilte75S||fT$^5rtd5/ te <^Sr < t^^, « ft * * # 
[0146] 

(5-1) mr!ESS5s|tJ§0ij-ete, W«B»^r«#JhB»BBTM©Wm©«i:/j;5^.*naicH 
fc> S » « fflf * «r , **at^f 5 7ti!)»HJShfc^j(iT2 t LTV>Jt#, ico^^ 
1T2K * it « » « ift « -fc > -9- ( H * * f ) KJ:0*aS*t5*»m»^*y^2O^ 

fit £ ffl v 3 r i # t? # 5 „ 

[0147] 

(5-2) mmm 5 mmmis jLXfzn&MM (5-1) r 

1 0com«©{ig1*«5r^t)^^, $r _ * y h ^ ^ ^ y ^-^il;*5^gf|f 

m * » ta -r -5 o 

[0148] 

(5-3) Su 15 ft 5 * i& #J T* , Sgl^i#±^r B UM©S!i)©li /■fSiro/'!?^ 
[0149] 

J 5-4) Xf^S 1 5 4 0 -!?|i < Sfi§1irffi#±l»BTMt*=#8ti o lOt 
[0150] 

(5-5) ttriES 5 *jS0ijr-f4. afc#jhi»teiB»t aaiaiac^fT* 5 icbilt, »*» 
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« » * * a* * 2 owrttt-?©*asi*ftfcS5£-?©rtisB*m$.^jHLT % * «> ^ an *t * * 

fiJJB#fcl**l LT^fctf, rnciftiT, ate^Jt^J-feftSiSaSteSrfT^ptC^LT 
t> , 2 0Ort»T?O*««!l([«tIJ4-(?©)t»*l|*f *LT» * <B * 

|g*Srfflfflfl:i&t5i^tf5rHT-t5 ( IB 1 H life #J 3 Mffl) 

/U - ^ > (S3) *J V% T . X^s/^SllOft^LS^O*. ffJfE|g5|ll£0iJtf>f?lt 

yCJolt^^f^T'S 1 5 1 0 ft V> L S 1 5 3 OC^tT, X 7 1 y 
y S 1 5 Ot> ^ty/S 1 5 3 OT?j|LttiLfcSfi»»rtefltJkll*|l|J (»*RfltJk*-C*>3;&» 

5 t -tints J: ^„ 

[0151] 

I. ^6^ifc0iJi:^-<£>^^0iJ: 

*3gBJ!tf>|| 6 ^J£«SJ(COVNTSiBJi-^ 0 r (Dm 6 glfeftltt. Sg3g|JS0!l (B7*ffi) t 

[0152] 

5o wro^ih^s^sfeffl^i/w — ECU4 otis^t, Bff b# re ( 0!l * f4\ 10 

Omsec) ®1-^>)5SL^fT$ttS 0 w©f*Jh#l8*iIteffl»/U-^Vfc:*5tt5;*ys' 
^"Sl 710ft V% LSI 730tt. Bl2K*Lfc»3*ili0t|©M« (3-1) © {£ f£ 
al (5 ©J $1 vu - f > |; It 5 ^ f y 7" S 6 1 0*^16 3 O tW\ — T- 5 „ 
[0153] 

12 2t^ti5l:, ECU40fcftIJJi5CPUIi 1 *&3#Mte£;h,.5i:, * -f , 
*7-y^S 1 700) . Iffl^T^SHOOli, W ^ L 3? 4 II Jfe *3 tt -5 X ir y 

W £ £ ft # K f4 , ^ r y / S 1 7 1 Ofc^n-a^iSfeS, 
[0154] 

Xry/SUlOfli. *-X*gsB4 10*»6©fffBr»||B ( *n 0 Z d a y , Jt £ L 
[0155] 

m 2 3 a: , « 6 ft « *j it 5 f - 3 >• * ^ a <d m m d s s n-m^m-rnw 

lr ** 5 ' Hl^-t-5J:5lC N ISDS 5CI1, *^>-^CL3^S^^$tLT*3i9, f U ffl # 

&mtf*imki-zmm, -rft fribWikm^mmmzn -^i-r^mm (±mw?*inm) nmn 

W A *j f4 , ffl^-fy|iJ;!)S*/j:M 5! V ^ t? fir ft 5 r t *s T* * 5 . 
[0156] 

i22t:Sot - ^T^SlTlOfli, mft^tcWZJmm IfflBZday, g £ L 
) roAA*J«rA/-CV^5*»5a»Sr*iJ5ei-S 0 T* j$ A, T* ^ ft v> £ #j £ £ ix yt -g-K (4 . r 

1 7 1 0 , A ;b ^ & A, ^ 5 <t £J £ £ ft :f§ t {4 , * ^ 4 1 2 4. 9 , k « © H ft" ( 
Yday) Sr ^ 9 ii * (X-7 i y7°S1 720) , Sfi»p# (Yday) $5 , * - A ^ il 
14 1 0*>P>Ay]$tlfc^=r»r||ctJ^5*^A^^^t5 (^^y^S1 730) 

Yday^. vfsrmmotoB (zd ay ) i^guQo9ji^ih^>^> 
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[0157] 

a 2 4 « , ^<nw£i£mw-fztzit><DwtmmT?ibz 0 m z. a , fi^L^sptLr, a 

* f - 3 j iEtSftrv^B^, SJ 0 (Zday) ktSfc. tOZdiyKLBtai 
X-fcHdS^ B4 1 r 0 j iEiSftTl^H t45. r<D T- 3 j ilt * ilTV»5 B i»6 
(Oj t 12 * £ ft T ^ 5 0 £ T W » P«g K , 31 ft tf> 0 # (Yday) as-£*ft3*»5*»fc*U 

[0158] 

^Xi/^S 1 7 3 0 T«, 3Lft <75 0 ft- (Yday) # A # £ ft ?F »J ft K £ ft -5 £ #1 

^ :/ 3 6SrffJhS*r*»«»^^y^ 2 0©lt^^±f5 (xtj-T-S 1 7 5 0) 

^ 3r - B.$f- T i" 5 „ 
[0159] 

^T'>ysi 7 3 0 fS4©B# (Yday) # A *1 £ ft fc W ^ $ P*T £ *l ft 
^ i « JE $ ft It m * tt > Xf y^Sl 7 4 0 ©fci?r$tft5:ii< > xfyT-S 1 
7 5 OfcttS*rJIae>T» «S»«ft^^y^ 2 0<DMmSr^ih-rs o 
[0160] 

K±©i pl-i^J^fcrwf BHift-eii, i 2 4 tc^fi 5 #L ft © 0 it (Yd 

ay) # , SB (Zday) ifj ( L 0 ) K:J:0A;&LfcfP»r»!IHfc:-&*ft5»*|cH: 
# * fx £ ft 5 £ £ # fe h , *t ft tc ft ( * * ) ^Mf Jti5:t4rR±t5r tiST 

ic » n a s i* * n £ * * ^ r Hs-eis. 

[0161] 

HulEjg6^jfe0i|<7)S^0ij(;:o^-c, & k: w -r 5 „ 

(6-1) S! 6 ^ Jii 0tj T* fi , *ij ffl # 14 , ^it^lg^iSte^^fT^tgti-^rF^rWP^^A 
*t5±5 ti*LTV>fc*, - ft K * *. T , y ^ 2 OCrtSfP*tf*it 

**5*ft«>;feSiHB^£B (KT, r^^5i^^^ Hj t9f&) ^A^]t5Slit5: 
£ t> "J* * 5 . H 2 5 (4 , :©«M©^-A*SI4 10 (l6I|«iPtA--y|; tt 
R-ro#*aroftfc) *r«J*-*-«-M--y-^B y->XrA©HID S 6 <D-MZ^-rm.W 
H -C & 5 „ El ttc -f- 5 ,fc 5 j c , iED S 6 ta, *vy^CL4iiS*^tfe!) 1 
(4, *H'/CL4tt*Ji5B#»»DY4S:*-#yft5ri:T?, ± IB $C M 5S fc ^ 
£B*AAt5:Hit-^„ *s , r w a * «: , gij — ^ v IZ i 0 & -* * -f 5 v ^ 

[0162] 

1212 6(4, % 6 m&W<7)$£MM (6-1) tC*5ttSfflh^K«31feSfJ^/W-^>^*i- 

»8^7^S 1 8 0 0, S1820, S1840, 1 8 5 0 14 , IS 3 3H 2S 0ij It 3 * 

7-y^S1 700, S1720, S1740, 1 7 5 0 ^-Ort|fjb5. 
[0163] 

02 6(C^ti ECU4 OCrtlSHSCPUl^ *a3 3S|Pite£ft.5£, Jf, 

7- s> ^ s 1 8 o 0 ) . *<D®r>&Z_imf-Qt£\,^ + ^iWfcSftfc 
i/^s 1 8 0 o -e, 3Bte#Jfc*-e*>« fc*i3£*iifc»*teHU * ^ * ^ s 1 8 1 o kh&js 
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*t s i 8 i o-efi, *-Atimm 4 i o^pxofflrjfiufcacttiHE^jtHroAA^ 
fcaJtri^fltjhBfrBaatejfiiw/p-^vsr — jaj»T-r«. - * , * y ^ s 1 8 1 

» A tt » m A, X ^ 5 i m £ $ ix fc m & ic fi . * ^ ^ 4 1 2 J; !? , 31ft© B ft (Yd ay) 
^iOiitf (xf-^/S 1 8 2 0 ) , 
[0165] 

^ro&^CPUtt, 91 ft © B ft (Yd ay) A* v A^U/c^^Ste^^H (Wday) 
i 9 3 0 i«Ht?fe5d»Si>SrfiJtt5 (^ryysi 8 3 0 ) „ 12 7li, r © #J £ £■ 
S&BJ-r 5 fc «> ©IftHJ? H T-fc S 0 HI* r-3j tE«^jlt^5B#«5, ^^il^^^B ( 
Wday) i? 3 HilCtlSL, j/^S 5 3 OTft, C © r - 3 J k ttlfc £ tlX ^ 5 

B ft SI ft © » ID , §1 ft © B ft (Yd ay) ^ §f n 5 A>5A> S: t 5 , 
[0166] 

HI 2 6 (CM 9 , ^7^8 1 9 3 0 1?, 51 ft © B ft (Yday) # ft 13 g B (Wda 

y) io 3 H»H*-eab5fc«sstifc*^ictt, »±ftmmm^mn^-^ > ^mn-r 

Z> (^7-S/7 p S 1 840) , * © « , CPUfi, ^D!7 2 6feiy!Ky^36^||jtJt 
T*»tft^* y^- 2 0O»tS:ff±t5 (xryysi 8 5 0 ) „ ^xy7»S1850 

ry^-^j tiitt, -©»Jt«fR«31<EfW»yu-'?-^* — j.|»Ti-5. 

[0167] 

- * » »f^Si 8 3 0 T14«)Hft (Yday) as a 2; $ ft ff pT Jfi £ ft /j; 

v> t n & $ ^ it m £■ i- , xrs'T's i 8 4 o^^i^ifftsr t/i< > ^^-j/^si 

8 5 Olr^a^riifcT, •> ? 2 0©gS«£rf$lt-r5 o 

[0168] 

«±©£5te*jfc£ftfc-<©f&B*J6fc|©*Jt*«-Ctt:, H2 7|c*tJ;5C, « 51 te 
^ 5£ B (Wday) J:t)3BWe(ftffcttfi, & ± ft &mMfc <z> mn & f? n £ ti Z k 

* 9 , ^MSfe^^B (Wday) i9 3 Bii^ffcnif^ ^JhB#lg^gte(753e^^S 

* Jh * it 5 . r © *!> {c, g »| ft , t^ei$*sastifl6?rff^9 i 

[0169] 

ft *s % _t!E3Bffri:V>9©te, TSBlc#Lr3 B«o|RS6tllF*S*4fcl!)Ot©-c 

B, BHi^5iifcJ:5*v^l:%tT»RfiUTt)J:^i„ *> * ^ tt , 2B, Hi 

IcioT, * - A =g g 4 l O^^feK^BTHB^fli^ti-s-tt-eSS. 
[01 70] 

(6-2) (Bxtflots-ootsdcovN-cRBti. - © £ » eu -e « , mmm 
emmmic&^x. z biz . m 1 mi&m t mmnmmi&w: 5 9 zzmtft t 3? 3 
**«fcw-f-ssE»« 0-3) ^tc, ffih^isasite^ff np-r sfF^sam (^jbz 

day, ft £ L) «r , *-A^3 8f 4 1 0 Citt, * « i » * 4 0 0 * * ft »jjf 
[0171] 

(6-3) fu IE Jg 6 56 J£ f*U © 12 f*J (6-2) TMi, *63lS!6«©*rit»c::j3^-C, ii ft 
»*£Ka»&0>A2j«rpTffii:Lfc«/*-c;fc33as, Bl * »c . f& 6 MMM <Z> (6-1) 

k » r . afti^sB«>&o!ttiiiEf (wday) coA^^^rtitLfc^figt-r 

[0172] 
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(6-4) * fc , Mf&m 6 mm mis xvmi&m (6-1) , (6-2) . (6-3) x- 

fi > fi|ffltl:ioTAA^!ii5fF^«P^ (ftBZday, § £ L ) -^»M51te^^0 (W 
day) , *-f-^4 12;6>P>&!5&tf-r-*f4, Bfc*>tr*fi5:t-r-5t<DT«>ofc*S N r 

[0173] 

(6-5) $e>»c N msienifiijsfctt^jgfiij ( 6 -d t j3^ t> *«(e*i#p/u — 

*^tU^. ^6^^01J[-*5V>T, ^ts/^S 1 7 3 O-CfitWSiJJHfci Ml 1 

««c^T7/s 1 1 Oiivas 1 4 oroiai (fes^u, $2^i«o?f^S3 

1 O 4 ^ L S 3 6 0 ) £ f? * I* , ^ « IB * # , r ft £> * # •? j £ ft o t # , & 10 

■c««3ite*fTA'-^v(oiifi i s:fFBr-t-«. &6&mmv>&Mm (6-1) tc*3VN 

T , 1 8 3 0 X # ^ m gij $ t # , II y/S 1 1 O^tas 

140OMS ( fc 5 , I2ili0^f y^S 3 1 04taS 3 6 0 ) Sr ft V> , =f 
89 * a* . r & B *j -t ix * <0 j i 4 o fc i # t , ^^TSfilgeilff/w-f^WllffSrfF 
■5T -r s . i*t6©**i=j:ixtf, me^jg^jfei^Me^JS^ri^^^j (6-i) tmmte 

[0174] 

[0175] 20 

« * « , S4*^LS6Hlfe^l*JJ;Ut^ttC > <D^^fii!Hc*3V>T, R^MteH=ffgi510 4 

[0176] 

i: L , * 4 ft 1^ L |g 6 ^ ^ #J J; ^ ;}x ib <D ^ 0 0U T* , ffi^g»)*W51teffih^*^ 30 
[0177] 

£ fc „ MS i e m&Mis axfZtit, o&mmic&^x . ft*P*SSS3 2ol» 

Jt^t*5lt5t«Ite^(;, il8W*«l^*y^2 0O»«S:iF«fflbT, «UBb-*Srifi« 

^^•Sife^^-y^ 2 0(Dg-U&5!.tf>Z>~b&X£Z> 0 
[0178] 40 

* , g m * k pg s & s t ft < s a»*fc**T*-h^>r, « m ^ <z> fit w ^ib # iz m 
m-tzm&k-rz-ttfxi*?,. 4 ± , ie>f Lt>^»»i:K5^st4< , «s it * ^ *t 

$a-r z>m&<mx i>-5!mxih z> 0 

[0179] 

[Ull] i ^i^jt LT©t^li$i 0«ifi£(OlS5§f fctiBSi^if 

[02] &&Mm®r®miztev zunsmmi o tiift^^^se o <Dm<fe*mmm^m so 
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-r^n y $ m -e s> 5 0 
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